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All °oProportioneers®°o Diaphragm Chemical Pumps 
re equipped with ‘‘See-Thru” plastic reagent heads 
nd successfully handle any chemical used in the water- 
orks field. Over 20,000 °oProportioneers®o are pro- 
iding precise, dependable chemical feeding in many 
arts ‘of the world. ~~ 
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“PACKAGE” PLANTS give effective, low-cost nuisance-free com- 
plete sewage treatment to small communities, housing projects, 
institutions, airports and industrial plants. Operation is simple, 
due to exclusive automatic features. Over 100 in successful 
operation. Ask for Bulletin 128-K1. 


WIDE BAND AIR DIFFUSION SYSTEM WITH SWING DIFFUSERS gives 
uninterrupted flexible aeration to meet variable operating con- 
ditions. Diffuser tubes can be raised to tank walk for main- 
tenance and regulation of air supply without dewatering the 
aeration tank. Over 100 installations since 1936. Ask for 
Bulletin 175. 


COMMINUTORS automatically screen and cut sewage solids under 
water. They eliminate screenings handling and disposal, the 
worst nuisance in sewage plants. They also prevent pump 
clogging when installed ahead of lift station pumps. Over 
1,200 installed since 1933. Ask for Bulletin 185. 


FLUSH-KLEEN CLOG-PROOF SEWAGE PUMPS are the most reliable 
pumps made for sewage lift station service. They cannot clog, 
because sewage solids do not pass through the pump impellers. 
Over 3,000 installed since 1924. Ask for Bulletin 122. 


SCRU-PELLER SLUDGE PUMP is a screw-feed centrifugal pump 
with multiple shearing actions all the way through the pump. 
Over 1,000 installed. Ask for Bulletin 190. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
2348 WOLFRAM STREET CHICAGO 18, ILLINOIS 
Swing Diffusers, Stationary Diffusers, 


Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors, 


Flush-Kleen, Scru-Peller, Plunger, 
Horizontal and Vertical Non-Clogs, 
Water Seal Pumping Units, Samplers. 
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For years Gar Wood has consistently offered 
truck and trailer equipment of utmost utility 
and outstanding value. Leadership in this field 
resulted from this policy. Gar Wood equipment 
costs less in the long run because it is better built 
to give peak performance and lasting satisfaction. 


id Packer (patented) all 
i garbage and refuse 
»mmpresses loads hydrau- 
or maximum payloads. 


Type C28 scow end Garbage Body. The new Bucket Loader, an all enclosed 
Steel hinged covers extra equipment. sanitary refuse disposal unit. 


Type C50 Garbage Body with sliding steel Model “QD” Tree-moving Crane. Easily 


erected or removed from all purpose stake 


Street Flushers and Sprinklers. covers on each side. 
body. 


Special W28 Garbage Body, watertight top 
box. Capacity 7 cu. yds. Type 1333 tele- 
scopic Hoist. 


GAR WOOD INDUSTRIES, INC. 


7924 RIGFELLE ST. DETROIT Tt, 2mICcCH. 


WORLD'S LARGEST MANUFACTURERS OF TRUCK AND TRAILER EQUIPMENT 
OTHER PRODUCTS: * TRUCK TANKS e¢ ROAD MACHINERY «© HEATING EQUIPMENT *© MOTOR BOATS 


Type C12 Body and Model D6 or D7 Hoist. Telescopic boom Crane. Boom 
Dumping angle 55°. radius 8 to 20 feet. 
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FOR ACCURATE CHEMICAL FEEDING 
CHEMICAL WATER TREATMENT 
CHLORINE DIOXIDE PROCESS 

FOR TASTE AND ODOR CONTROL 


CHEMICAL FEEDERS 
DIVISION 


MORSE BOULGER DESTRUCTOR CO. 
NEW YORK 17, N. Y. 








PUBLIC WORKS 


Founded in 1896 


Devoted to the interests of the engineers and technical 
officials of cities, counties and states 


Vol. 77 No. 9 


W. A. HARDENBERGH and A. PRESCOTT FOLWELL 
Editors 


SOD DDR DBDSSDDDBSSOOD 
SEPTEMBER CONTENTS 


HIGHWAYS AND AIRPORTS 
Designing and Constructing Concrete Apron at Duluth Airport. By 


The Highway Mdintenance Calendar . 

1,574 Federal-Aid Projects in First Half of 1946. . 
Per Capita Cost of Small Airfields About $10 

The Highway and Airport Digest. . Sie 
Highways Exempt From Order Delaying Construction 


SEWERAGE AND SANITATION 


Polishing Sewage Effluents and Industrial Water Supplies. 

An On-the-Job Training Outline and Program for Sewage Treatment 
and Sewer Department Personnel. . 

Damage to Building From Broken Sewer 

Inter-American Sanitary Engineering Conference. . 


The Sewerage Digest. 


WATER SUPPLY AND PURIFICATION 


The Preparation of Water for Filtration. By Edward S. Hopkins. 
How Activated Carbon Is Used by Cities in Water Purification. 
The Water Works Digest 


GENERAL 


The Editor’s Page 7 
Vertical Curve Design... i ik i 
Public Works Equipment News............ i 
Business and Personal News eee a BL > ee 
The Engineer’s Library. at Lag Sable . 8 
Reader's Service Department............. Pesce 83 
Jobs Available for Engineers malg a ee \ . 86 


Published monthly by PUBLIC WORKS JOURNAL CORPORATION 
Editorial and advertising offices: 310 East 45th St., New York 17, N. Y. 


J. T. Morris, President; W. A. Harbensercu, Vice-President; Croxton Morris, 7reas- 
urer; A. Prescott FotweE.i, Secretary. Advertising representatives: New York: ARTHUR 
K. Akers, Advertising Manager; Chicago: Lewis C. Morris, 612 No. Michigan Ave., Chi- 
cago 11, Ill. Susscription Rates: U.S.A. and Possessions, Mexico and Cuba, $3.00; Canada, 
$3.50. All other countries, $4.00. Single copies, 35 cents each except issues containing book- 
length texts, which are $1.00 apiece. Printed in U.S, A. 


re) 





PUBLIC WORKS for September, 1946 


yw 


FOR EVERYBODY 
INTERNATIONAL 


Diesel Tractors 


DAM THE TORRENTS! Save our farms and towns from 
floods. Conserve the soil that rides unbridled rivers. 
And get the dividend of waterpower—Power for Every- 
body! 

This takes hard digging. That’s where the earth- 
moving power of International Diesel Crawler Trac- 
tors saves heavy work and cuts construction costs. With 
unbeatable operating economy they save money. With 
high efficiency they convert low cost fuel into geared- 
to-the-ground power. And they keep on working day 
and night with little attention; digging, lifting, carry- 
ing and hauling, tirelessly. 

Performance like that is what every construction 
boss wants—and International Diesels will continue 
to provide it! 

Industrial Power Division 
INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 

Tune in— International Diesel Tractors and 

**Harvest of Stars” are 1) Power Units excel in logging the 

every Sunday j forests; excavating for construc- 
NBC Network. See a tion; building menue cand 
eesikaee —\\ Wie 


pumping oil or water; oper- 
ating electric generators, air 


; compressors, mills of many 
# 7 ms Ve building and main- 


Sg ee 
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seuss taining railroads and pow- 


— \ \\ ering ships. 


INTERNATIONAL I CLIKY ALM ee 
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Public Works Construction Must Be Good 


With all the work that is waiting to be done, with 
the shortage of engineers, the scarcity of skilled work- 
men, and the lack of equipment, it is fitting and 
proper to stop for a minute and consider the kind of 
work that our cities, counties and states may be about 
to get. These conditions offer the greatest possible 
opportunity for shyster engineers, shyster contractors, 
and shyster suppliers of shyster materials and shyster 
equipment. Just one shyster is enough to spoil. a job, 
whether he is an engineer, contractor, materialman or 
supplier of equipment; but they rarely travel alone, 
and with a couple of them on the job, the people will 
pay through the nose in poor service, high cost of 
maintenance and repair, and early replacement. 

What is the answer? Mainly it is common-seyse and 
good judgment. Maybe some of our work will have 
to be rationed—that is, spread out over a few years 
instead of being finished right now. But over und be- 
yond all of that, there is a good sound rule to follow 
in case of even the slightest doubt: Call in experi- 
enced and qualified engineers, but check on their past 


_ jobs just the same; prepare rigid, precise and clear, 


but fair specifications, and through a resident engi- 
neer or qualified inspector see that these specifica- 
tions, whether they refer to materials or procedures, 
are carried out in full; insist that the equipment used 
is the product of well-known and reliable manufac- 
turers and is installed under their general supervision 
and in accord with their recommendations, and see 
that all of the tests and trial prescribed in the specifi- 
cations are performed and the results are clearly sat- 
isfactory. Until they are, pay no money. 

Keeping some of the houses that are being built now 
in livable shape for the next twenty years or so is 
going to take a lot of energy, skill, patience and 
money. This country can’t afford to have its water sup- 
plies, highways, sewers and other utilities also de- 
manding the same degree of wet-nursing. 





Research and Engineering Progress 


Few engineers are acquainted with the values of 
research, so it is perhaps small wonder that only a 
handful of state highway departments are doing out- 
standing work in this field. Reading through more 
than 30 state highway department annual and bi- 
ennial reports, one is impressed by the tremendous po- 
tential value of the research work now under way as well 
as by the few who are doing it. The deep impression 
is that in the future there will be more than improve- 
ment—there will be new concepts for many procedures 
now thought of as standard. If forty states were 
pressing such programs, instead of 6 or 8, we would 
know more about roadbuilding in a few years than we 
can dream of now. 

The writer speaks from personal experience with 
the values of research. During the war, new and hither- 
to unheard of problems had to be solved—and this 
was the case many times. Research, sometimes in the 
greatest of haste, and on an inadequate basis, pro- 
vided the foundation on which engineering experience 
and judgment could go ahead. It is the function of 
research to open new fields, meet new needs before 


> 


we know of them, and to answer present-day problems 
yesterday. Research plus engineering experience and 
judgment plus an open mind means progress. Our hat 
is off to the workers in the research field. We don’t see 
them often, for mostly they prefer anonymity; but we 
will see much of their brain children. We ask for them 
a broader recognition and a better opportunity for 
service; and may their tribe increase for we need more 
of them. 





Sanitary Engineering (??) in the Army 


Bills were introduced into the recent congress cover- 
ing the proposed Medical Service Corps of the Medi- 
cal Department. These bills died when Congress 
adjourned without action on them, but it is likely 
that they will be reintroduced in essentially similar 
form at the next session of Congress. It is therefore 
desirable to outline some of their provisions as they 
may affect engineers. 

It is the announced intention of the Surgeon Gen- 
eral to group into this catch-all Corps all of the male 
officers other than Medical, Dental and Veterinary, and 
to establish a rate of promotion for them slower than 
that of any other officers, male or female, in the Medi- 
cal Department. For instance, it will require 12 years 
for a Medical, Dental or Veterinary Corps officer to 
reach the grade of major; 15 years for female officers ; 
and 17 years for officers of the Medical Service Corps. 
Thus no consideration is given to college training or 
postgraduate work by engineers or other scientific 
personnel. Further, the number of colonels in the 
Medical Service Corps is limited to 2% of the total 
number of officers in this Corps, while in the other 
Corps there is no limit on the number of colonels. In 
January, 1946, there were 292 permanent colonels of 
the Medical Corps out of a total officer strength of 
1,215, or 24.7%. 

But after all, the matter of promotion is merely 
unfair discrimination. What is vastly more impor- 
tant from the cold-blooded viewpoint of protecting the 
health of American soldiers, is that no machinery is 
established, or even contemplated, that will create or 
maintain an efficient sanitary engineering organiza- 
tion. There will be no overall policy. It is left to the 
individual medical officer to determine the sanitary 
engineering policies, if there are any, for his segment 
of the army. This can result in nothing but disaster, 
if need should ever again arise for sanitary engineer- 
ing services to protect the health of our soldiers. 

Senators and Congressmen are now generally at 
home. Every man interested in sanitary engineering 
for the army should contact his Senators and his 
Congressmen, explain to them the necessity for a 
sound organization, and urge amendment of these 
bills creating the Medical Service Corps, so as to 
provide (1) the same rate of promotion as is now or 
hereafter prescribed for officers of the Medical Corps; 
and (2) an adequate and responsible sanitary engi- 
neering organization, headed by a qualified sanitary 
engineer. It is expected that the necessary amend- 
ments will be offered at the proper time and will be 
supported strongly by the engineering societies. Per- 
sonal educational work now on Senators and Congress- 
men will be helpful. 
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AMERICAN WELL WORKS ENTERS 


New Period of Growth 


TO MEET UNPRECEDENTED DEMAND FOR MODERN 
WATER, SEWAGE, AND INDUSTRIAL WASTE TREATMENT 
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Within the past year, we have str 
neering staff, modernized our plant f 
additional manufacturin 
ve times. Our staff of Sanit 
oR for recommendations on the t¢ 
equipment best suited to your need 












engthened our engi- 
acilities, and created 
9 capacity to increase Production 
ary Engineers is avail- 


ype of treatment and 
s. 






l. G. Grawoig, President 














Water Treatment 





Installation-tested equipment for complete municipal and 
industrial systems or individual units . . . Flocsettler, Ferro- 
filter (for iron and carbon dioxide removal), Mixing equip- 
ment (Downflo Flocculation unit, Recarb unit, Downdraft 
Aerator, and Rapid Mix Turbine unit), Zeolite Softener, 
Vertical Pressure Filter, Contact Aerator Backwashable, 
and sludge removal equipment for sedimentation basins. 


Sewage Treatment - : —\— 5 


Aninclusive line of equipment for all types and capacities of 
sewage plants ... screenings and grit removal, grease flota- 
tion and skimming, sludge removal, distribution, filtering, 
and aerating equipment. Also complete trickling filter, acti- 
vated sludge, and bio-activation plants. Designed by Sani- 
tary experts, they are the product of close collaboration in 
the equipment engineering of sewage plants throughout 
the world. 





Industrial Wastes 





Since industria] waste treatment methods coincide with 
those practiced in sewage disposal, our sewage equipment 


ELL WORKS 


has found wide application in the handling of industrial 
wastes. Our Sanitary staff is exceptionally well qualified to 
prescribe methods and equipment for waste treatment in 
the process industries. 


Pumps 


As pioneers in the invention and manufacture of deep well, 
clear liquid transfer, and sewage pumps, American Well 
Works has thousands of installations throughout the world 
filling exacting assignments over long periods. Detailed in- 
formation furnished on all types and capacities of deep well 
turbines, double-suction, single and two-stage centrifugal, 
mixed and axial flow, sludge, and sewage pumps. 


Research and Engineering 





American Well Works maintains a staff of Sanitary engineers 
for research and to make recommendations on the type of 
treatment best suited to your water or sewage problem. 
These engineers are also well qualified to make concrete 
recommendations on the equipment engineering phases of 
the work to your consulting engineer. 


SEND FOR HELPFUL 
TECHNICAL BULLETINS 
Sewage, 











AURORA, ILLINOIS = 


Offices: Chicago * New York + Cleveland + Cincinnati * Kansas City + Sales Rep 





104 North Broadway 


Pumping, Sewage Treatment, and 
Water Purification Equipment methods, and 


RESEARCH * ENGINEERING - MANUFACTURING 


hases of Pumping, 
"i Industrial Waste Treatment 
fully describe and illus- 
Send for the 


Cover all 
Water, an 


“ : 
trate required equipment. 
porticular bulletins you desire. 
throughout the World 





When you need special information—consult the classified READER'S SERVICE DEPT., pages 83-85 
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7, INTERNAL CORROSION 2. MAINTENANCE 3, HANDLING COSTS 


° Asbestos-cement Transite Pipe cannot cause In thousands of communities, Transite Pipe Transite’s light weight means more footage 
**red water.’’ And its initial high flow rate is —with its advantages of tight joints, corro- per truckload . . . easier handling all around. 
not affected by that most costly form of in- sion-resistance and immunity to tubercula- Mechanical handling equipment is not neces- 
ternal corrosion—tuberculation. tion—provides low-cost water transportation. sary except for the larger sizes. 


7. TRENCHING COSTS 


Trenching costs are low with Transite (as 
indicated above)! No bell holes are required 
at the joints—width of trenches and disturb- 
ance to pavement are kept to a minimum. 


Se, 


9, SOlL CORROSION 10. DELIVERY CAPACITY 


Many a user has found Johns-Manville Transite Pipe the answer Because Transite is non-metallic, its initial high flow coefficient 

to this vexing problem. In numerous installations—many in highly (C=140) is unaffected by tuberculating waters. Progressive re- 

aggressive soils—it has proved stubbornly resistant to corrosion, duction of delivery capacity due to tuberculation is never a problem 
in a Transite water line! 
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Gy, INSTALLATION COSTS 5 ELECTROLYSIS 6, CURVES 


Fast assembly, with the Simplex Coupling, Stray electric currents cannot damage this Sweeps like that shown above present no 
keeps installation costs low, minimizes traffic non-metallic pipe. As shown above, it can be problem with Transite Pipe. Flexible Simplex 
tie-ups. Transite can be tapped and drilled laid neat street railways and power lines with Couplings permit detiections up to 5° at each 
with standard waterworks equipment. permanent freedom from electrolysis. joint without use of fittings. 










H® are twelve problems frequently met in water transmis- 
sion and distribution lines—twelve problems to which 
Johns-Manville Transite Pressure Pipe provides a practical 
answer. Check the list . . . and find out how this modern 
asbestos-cement pipe can help you get*more efficient, more 
economical water transportation over the years. 

For more complete information, write for Brochure Tha 

) TR-11A. Johns-Manville, 22 East 40th Street, New q 
York 16, N. Y. Seoovers 


Johns-Manville 
) TRANSITE PRESSURE PIPE 


An Asbestos Product 





&, JOINT LEAKAGE 


Forming a tight yet flexible joint, the Simplex 
Coupling cuts down costly underground leak- 
age ... safeguards against washing away of f 
supporting soil and undermining of the pipe. { 








17, SOIL STRESSES 12 VIBRATION ickesies | | 


t Three factors effectively guard against soil stresses in a Transite ° Transite’s flexible joints effectively absorb the vibration of heavy ‘ 
» water line installation—the high, uniform strength of the pipe itself, traffic—an especially important consideration wherever pipe is i 
n its great resistance to corrosion, and the tight, flexible Simplex laid under busy streets and highways, or in the vicinity of railway 

Couplings, and streetcar tracks. f 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 
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IN CLOSE QUARTERS 
DRESSERS PROTECT 


against lost time and 


inferior pipe joints 


¥ eae 


In metropolitan areas, narrow ditches and cramped 
working spaces, due to traffic congestion and subsur- 
face structures, often impede the rapid installation of 
pipe lines. This means loss of time and money. 

The use of Dresser Couplings speeds installation in 
city streets and, at the same time, assures a uniform, 
permanently tight pipe joint. Dressers’ simplicity and 
ease of assembly allow any workman to join pipe quick- 
ly and efficiently under the most difficult conditions. 

Avoid prolonged traffic tie-ups, expensive machinery 
breakdowns and delays due to inclement weather. 
Choose the coupling which can be assembled any time, 
anywhere, with uniform performance assured under 
all conditions. 

Dresser precision-made couplings and repair products 
have long been held in the highest regard by engineers 
everywhere because of their permanent tightness, 
simplicity and over-all economy. Write today for 


further information. 
* * * 
DRESSER MANUFACTURING DIVISION, BRADFORD, PA. 
Houston Office and Warehouse, 1121 Rothwell St., Sec. 16, 
Houston, Texas. In Canada, Dresser Manufacturing Co., 
Ltd., 60 Front St., West, Toronto, Ontario. 


DRESSER 


ONE OF THE DRESSER INDUSTRIES 
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SIMPLE—SURE—PERMANENT 





Very few parts .. . all factory 
built . . . easy to assemble. Style 38 
Couplings are made for pipe from 
3%” to 60” and larger. 








When you need special informati It the classified READER’S SERVICE DEPT., pages 83-85 
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Regular Split Case 
Disc Type Model, 
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5%” to 1” 


wave Lhe first water meter patented in the U. S. 
fas, was a Worthington, in 1855. And after nearly 
bars a century of continued development, its 
direct descendants — Worthington -Gamon 
‘Watch Dog”’ Meters—still lead in efficient, econom- 
ical meter performance. 

Made of the finest materials, as technically perfect 







as the most complete research and production facil- 
ities can make them, ‘‘Watch Dog’’ Water Meters are 
today standing guard over the water supplies of thou- 
sand of commanities with accuracy, durability and 
low-cost maintenance . . . Before you specify, be sure 
to investigate the many advantages of Worthington- 
Gamon “Watch Dog” Meters. 


G6-7 


13 








“WATCH DOG" WATER METERS 


‘Watch Dog’’ Models . . . made in standard capacities from 20 gpm 
up; frost-proof and split case models in standard household sizes. 
All meters, Disc type, Turbine type and Compound type, comply 
with specifications of cold-water meters adopted by American 
Water Works Association . . . Write for Bulletin. 


Made by America’s First Meter Manufacturer— 
Today’s First Choice in Thousands of Municipalities 





1H Turbine Type: 
144" to 6” 2” to 8” 2” to 8” 


Disc Type: Compound Type: 





WORTHINGTON-GAMON 
METER COMPANY 
296 South Street, Newark 5, New Jersey 


Subsidiary of 


WORTHINGTON 
PUMP AND MACHINERY CORPORATION 
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REGISTRATIONS SHOW 








“FORD 


TRUCKS — 


LAST 
LONGER!” 


One big reason— 
FORD AXLES STAND UP! 








ONLY in a Ford Truck will you find all these long- 
life features: your choice of two great truck engines, 
the 100-H.P. V-8 or 90-H.P. Six —triple-life Silvaloy 
V-8 rod bearings—Flightlight aluminum alloy, 4-ring 
pistons—efficient air- and oil-filtering —full pressure 
lubrication—heavy channel section frames, doubled 
between springs in heavy duty models—semi- 
centrifugal clutch—big hydraulic brakes, with non- 
warping, score-resistant cast drum faces for maxi- 


MORE FORD TRUCKS IN USE 


it — 


a) P 





> 


TODAY THAN ANY OTHER 


15 


OPERATORS KNOW iT! 


Dump Body by 
MARION METAL 
PRODUCTS CoO., 
Marion, O. 








Ford Truck axle shafts carry no weight load, because 
ALL Ford Trucks have 34-floating or full-floating 
axles. All weight stresses are carried on the axle 
housing—none on the shafts—minimizing shaft 
breakage. Driving pinion is straddle-mounted on 3 
large roller bearings, maintaining positive mesh with 
ring gear—no destructive springing away under 
stress. Differentials have 4 sturdy pinions, even in 
light duty chassis, spreading the load and strain. 





mum life. More than 50 such long-life features 
contribute to Ford Truck endurance .. . and that 
endurance is proved by the fact that 7 out of 11 
of all Ford Trucks built since 1928 are still in use. 
See your Ford Dealer! 


FORO TROCKS 


MAKE 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 
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Why Should OLD MAN RIVER oss 
Get so Polluted! | 


t 


Rivers that once laughed gayly through our cities have ~ 
become carriers of disease. Sewage robs the water of oxygen, 
killing the fish. Plant life along the banks is poisoned and 
erosion turns natural playgrounds into mud flats. 

Yet a sewage plant can eliminate this and be so imaginatively engi- 
neered as to pay a large part of its maintenance. For instance, air forced 
through a tank of waste by Roots-Connersville blowers changes the chemical 





nature of the impurities eventually causing them to settle. Pacific centrifugal 
pumps push this sludge into a digester tank through pipes securely but 
flexibly joined with Dresser couplings. Here, fermentation causes it to yield 
combustible gases. These gases, drawn off into Stacey Bros. storage holders, 
can be used to fire Bryant boilers. The gas may also be used to fuel Clark engines 
which direct-drive the R-C blowers or which run generators that in turn produce 
electricity for the whole plant. Engineered to lift itself by its boot straps, a large 
plant can pay about one third of its operating expenses from its own processés, 
There is no price high enough to measure the gain in health, recreation and 
beauty that follows the transforming of waste waters into sparkling streams a 
cost through the teamed efforts of these members-of DresserIndustries, Ine 








NDUSTRIES, INC. 


TERMINAL TOWER © CLEVELAND 13, OHIO 


When you need special information—consult the classified READER'S SERVICE DEPT., pages 83-85 
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SYSTEM OF 
MATERIALS 
HANDLING 





ONE TRUCK—3 TYPES OF BODIES... 


When you can place a large number of truck bodies at needed points for trash 
and rubbish depositories . . . when you can pick them up loaded, at regular 
intervals, in a few seconds, with only one or two truck hoisting units for hauling 
and dumping . . . you’re cutting costs deep compared to conventional truck 
methods. That is the Dempster-Dumpster system. Five different types of bodies 
are recommended for most effective service. Two of them, the water tight and 
Pyramid types, are shown here. 


You'll find the Dempster-Dumpster system clean, sanitary, faster and simple. No 
complicated equipment is involved. Equipment investment is reduced which 
includes reduced maintenance costs. Our engineers will be glad to consult with 
you upon request. 








When you need special -information—consult the classified READER'S SERVICE DEPT., pages 83-85 
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FAIRBANKS-MORSE: 
Oil-tubricated How can you fell 


vertical. turbine 


ra | a good Pump? 


After all, what is the best way to tell a 











good pump? While you can compare efficiency 
curves, high efficiency in the test-room is no 
assurance of stamina on the job. Nor can 


performance data prove that you're getting the 





pump that’s best for your specific liquid-moving 


work. The name alone tells this story! 











Who makes it? On a good pump the name plate 





symbolizes manufacturing facilities, years of research 





relate Mictsitale Pico llal-teMaal-SaMolol>Mlalilial>hicme dalek al-telel= 
of all pumping requirements that back an ability to 


pump for you for less, through the years. 





a Sree | \POMONA:| 
THERE’S NO CURIS ORK equine wien : " ei " Water-lubricated ver- | 
it comes to choosing the best vertical tur- , < tical turbine pumps. 
bine pump for you. For-the names of Fair- eg eceaad 
banks-Morse and Pomona identify every 
type and size of vertical turbine found in 
industry today; and these nanies stand 
unique in the pump-building world as two 
of the oldest, most widely respected and 
“depended upon” pump builders. 








GOOD PUMPS? Vee; and there are many who base 
these as the best of the vertical turbines—thousands 
and thousands of users whe consistently report 
“maintenance costs nil, power costs extremely low.” 


REMEMBER THESE NAMES and all that is behind them 
when faced with a pumping problem. Then see your 
Pomona dealer or visit your Fairbanks-Morse branch office— 
the “big store’’ for all good pumps. 


FarrBANKS-MorsE 
. A name worth remembering — 


DIESEL LOCOMOTIVES - DIESEL ENGINES’ - “MAGNETOS | GENERA $+ MOTORS - PUMPS 
SCALES + STOKERS + RAILROAD MOTOR CARS and STANDPIPES - FARM EQUIPMENT 











When you need special information—consuli the classified READER’S SERVICE DEPT., pages 83-85 
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he Preparation of Water 


for Filtration 


Principles of coagulation, the use of coagulants, mixing 


and sedimentation. 


By EDWARD S. HOPKINS* 


Associate Engineer, Bureau-Water Supply 























Recording potentiometer for coagulation 


Department Public Works, Baltimore, Maryland control. 
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HE preparation of water prior to filtration is the 

most important function of purification plant oper- 
ation. The purpose of this pre-treatment is to secure a 
water that will have a flocculated turbidity not greater 
than 10 ppm. and to assure a compacted floc that will 
readily mat on the surface of, or be retained in, the 
sand filter beds. There is no single process that guar- 
antees the accomplishment of these conditions, but the 
combination of coagulation by use of an alkaline earth 
sulfate followed by sedimentation for pre-determined 
periods will produce a water easily clarified by sand 
filtration. 

It is, therefore, apparent that the efficient operation 
of a correctly designed sedimentation basin is in- 
herently based upon the formation of compact, readily 
settling floc. Such a basin will minimize the load on the 
filters, thereby leaving them free to perform their 
normal function of removing the remaining small 
amount of ‘suspended particles from the water, giving 


the final “‘polish” now required of all water supplies 
and generally demanded by consumers. 


Adequate pre-filtration preparation of the water will 
assure maximum “filter runs” with minimum use of 
wash water and resultant high efficient operation of the 
plant. These factors frequently determine the need for 
continuous or part time plant operation with subse- 
quent effect upon the number of personnel employed 
and other operating costs. 


Coagulation 
The experiments in 1896 at Louisville, Ky., by Ful- 
ler‘ proved that flocculation of muddy waters was 
necessary prior to filtration. For approximately the 
next 40 years coagulation was controlled by “rule of 
thumb” without knowledge of the fundamental factors 
concerning this phenomenon. Velocity of flow and time 





*Lt. Colonel, Sanitary Corps, A.U.S., Sanitary Engineer, Third 
Service Command, 1941-1946. 
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at Baltimore. (Courtesy G. G. Dobler) 
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of mixing were empirically established since the chem- 
ical background had not been sufficiently developed to 
provide adequate bases for design. Plant operations 
were conducted on a similar plane. The usual pro- 
cedure was to maintain continuously a minimum methy] 
orange alkalinity of not less than 8 ppm. and determine 
the alum or other coagulant dosage from an empirical 
curve devised from previous turbidity readings and 
based upon past operating experience. It was not until 
1921 that Wolman & Hannan” suggested that the 
hydrogen ion concentration (pH) was of controlling 
importance in the coagulation phenomenon. In this 
discussion, it was pointed out that the iso-electric 
point for floc precipitation would occur at definite pH 
values. This article also dispelled the belief that com- 
plex aluminum compounds were formed varying in 
composition with the alkalinity or acidity of the water. 

Hatfield in 1922 indicated that the quantity of 
alum to produce floc is not entirely dependent upon 
the turbidity but is controlled by the hydrogen ion 
concentration. In 1923, Baylis'?) demonstrated by plant 
operation that the maximum precipitation of alum floc 
occurred at a4 pH value of 5.5, confirming previous 
laboratory work of Theriault and Clark"®. Later 
work by Bartow"? and associates disclosed that appre- 
ciable quantities of dissolved sulfates in water served 
as buffer mixtures and that the sulfate ion was an im- 
portant factor in obtaining maximum precipitation at 
various pH values. 

It is now known that temperature is a controlling 
factor in the growth of floc particles. Floc formed in 
water at 39° F, maximum density, will be of “pin 
head” variety which, under similar mixing character- 
istics, would be sizable particles at higher tempera- 
tures. Since the average mixing basin is designed 
for “‘normal’”’ water temperatures, trouble is frequently 
encountered with cold water conditions. These condi- 
tions are caused by the delayed formation of floccu- 
lated particles due to the higher viscosity of the water 
and may be overcome by increased initial baffling or 
other form of agitation in the inlet channels. 

Reliance upon pH control to assure good coagula- 
tion brought about the development of the “jar test.” 
This was initially conceived by Brown and published 
in 1916 using the following procedure: “. . . Take a 
glass of coagulated water to a bright light and hold 
the fingers well separated on the side of the glass 
away from the eye. If the coagulation is in a perfect 
state, the outline of the fingers and even the markings 
thereon may be clearly and sharply seen, and the 
water appears to sparkle between the floc. Where the 
outline is blurred or the markings indistinct, or the 
water does not appear brilliant and clear, the coagu- 
lation is not so good.” From this beginning there have 
been many types of mechanical agitators developed 
in different plants and laboratories of which a modern 
one is illustrated herewith. All of these devices are 
based upon the concept that the peripheral velocity 
of the water under test in the beaker is equal to that 
in the plant mixing basin. Most of these speeds are 
empirical and controlled by “rule of thumb.” It is 
now known that when the peripheral velocity of 
mixing in the “jar test” is equal to that of the final 
velocity in the mixing basin, laboratory control data 
may be directly applied to plant operation. 


Coagulants 
Initially, alum was used as the universal coagulant 
based, no doubt, upon the original studies at Louis- 
ville by Fuller. Over the period of years, it has been 
recognized by the water works field that iron salts are 
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of equal value and, in special instances, may be su- 
perior. The ferric iron salts are satisfactory coagu- 
lants at pH values, ranging from 3.5 to 9.4 and the 
ferrous iron salts when oxidized by air or chlorine 
are effective at pH values between 9.0 and 9.4. Recent 
developments have indicated that collodial silica, when 
used in conjunction with a coagulant, will produce 
large, tough, dense, rapidly settling floc particles, not 
possible by use of the coagulant alone. This “‘coagu- 
lation aid” is frequently used during low tempera- 
ture conditions or when certain organic compounds are 
present which retard flocculation. Best results are ob- 
tained when the silica is added to the mixing basin 
ahead of the coagulant. Use of this material is cov- 
ered by four patents. The basic principle is the neu- 
tralization of the excess soda in the sodium silicate 
mixture and then allowing the resultant compound to 
“age”. This “ageing” produces the collodial silica re- 
quired for effective reaction with the coagulant, Exces- 
sive silica dosage must be avoided since it will have a 
tendency to weaken the floc by making it friable and 
also will require a greater concentration of coagulant 
for neutralization. Use of silica will give a greater 
“polish” to the filtered water than would otherwise 
be obtained by using only the coagulant. 


Use of Recording Potentiometers 
Plants utilizing a flashing stream will encounter 
rapidly changing hydrogen ion concentrations in the 
raw water. This is not characteristic of plants obtain- 





A good type of laboratory stirrer. 


ing water from large impounded reservoirs. When the 
former type of water is utilized, it is necessary to make 
frequent pH determinations to be assured that proper 
flocculation will be continuous. This is usually ac- 
complished by use of the color standards with samples 
collected at regular intervals. This is relatively satis- 
factory but changes may occur rapidly, and it is 
frequently the case that a more exact control is re- 
quired to assure uniform production of floc. To as- 
sure constant floc formation, the use of a recording 
potentiometer is justified and, in many instances, 
these should be used where they are not now employed, 
and where reliance is being placed upon periodic color 
tests. 


To assure satisfactory utilization of the potenti- 
ometer, an assembly apparatus shown herewith was 
developed. This apparatus is made from laboratory 
equipment and consists of an arrangement by which 
water is drawn by suction from the mixing basin 
through rubber tubing into the sedimentation bottle 
“A’’, placed in any convenient point desired. All of 
the floc is deposited in the bottle and a comparatively 
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clear supernatant water passed to the electrode as- 
sembly “B”, finally discharging into the ejector line 
of the Chapman suction pump “C”. The water over- 
flow of the electrode assembly “B” is stoppered, main- 
taining a closed system. The wires from the assembly 
lead to the recording potentiometer which, in the Bal- 
timore plant, is located some 800 feet distant. The in- 
dividual units may be spaced with any distance be- 
tween them subject only to the limitations imposed by 
frictional loss. This system makes possible the con- 
stant bathing of the electrode with comparatively clear 
water and assures accurate registration by the record- 
ing potentiometer. 

The reduction in chemical cost due to accurate co- 
agulation control will in most instances more than jus- 
tify the expense of this equipment and its installation 
would be of advantage to every plant utilizing water 
direct from a flashing stream. The buffer action of 
waters obtained from impounded reservoirs will usu- 
ally be sufficiently stabilized so that frequent changes 
in pH value do not occur and this type of control may 
not be economically justified under these conditions. 

Mixing 

As stated in the initial paragraph, the formation of 
compact floc is of vital importance to the efficient 
operation of a plant. Adequate flocculation is based 
upon the principle that an immediate, rapid diffusion 
of the coagulant through the water is followed by a 
decreasing velocity of mixing for a period of time. 
This action produces conglomeration of the colloidal 
particles into sizable floc. A final minimum velocity 
between 1 and 1.5 ft. per second will produce good 
floc in baffled basins. A 15-minute maximum mixing 
time is essential and tougher more compact floc will 
be secured by increasing this period to 30 or 40 min- 
utes. 

“Around the end’ baffled basins are usually in- 
stalled in large plants and the “over and under” type 
in the smaller. Introduction of cross baffling in the 
inlet of the basin will frequently correct the formation 
of poor floc, since this will provide an increased mixing 
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The Richmond, Va., flocculator installation. (Courtesy Marsden C. Smith) 


velocity and initial rapid diffusion. This is a practical 
remedy for the plant operator to undertake when poor 
flocculation occurs due to faulty design. 

Mechanical mixing devices are adequate for in- 
stallations of less than 5 mgd. Two separate tanks are 
required with the connections and outlets sufficiently 
large to prevent increase in velocity greater than that 
set up in the units. Past tendency has been to provide 
too small outlets. Agitation including flow velocities 
should decrease with passage through a series of units 
but a minimum of 1.0 ft. per second should be main- 
tained in the final tanks. Inlet and outlet entrances 
should be in the direction of flow and total detention 
time should be not less than 30 minutes. 


Sedimentation 

Excessively turbid waters—1,000 ppm. upward—like 
those of the Red River, Missouri River or Mississip- 
pi River require preliminary sedimentation prior to 
coagulation. Waters of this type with a “coefficient of 
fineness greater than 0.7 will settle in most practical 
cases without chemical aid to a turbidity of 500 to 
800 ppm. in from 3 to 5 hours time.” This procedure 
also equalizes to a certain degree the turbidity varia- 
tion and simplifies subsequent chemical application. 
Mud deposition from these waters is so rapid that the 
conventional rectangular basin is impractical. Hop- 
per bottom basins, so arranged that the deposited mud 
may be intermittently or continuously flushed to the 
drain without disturbance of subsidence efficiency, are 
commonly employed. Operation and maintenance costs 
are low and the efficiency high. 

The principles underlying the design of sedimenta- 
tion basins have been recently discussed by Camp“? 
and also by Grift™. Evidence has been developed in- 
dicating that the width and length of a basin has the 
greatest influence upon subsidence in relation to flow- 
through velocity. This assumption is based upon the 
concept that particles released in a fluid settle ver- 
tically downward due to gravity. This deposition is 
accelerated until the effect of viscosity and friction 

(Continued on page 46) 
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Fig. 1.(General layout ef the airport. 


HE Duluth airport, as first planned in 1928, com=-*~ 


prised one square mile—the entire Section 1, 
Township 50, Range 15, bordering on the northwest 
city limits. Since then, additional areas of about one 
square mile have been added. The original plan called 
for grading and sodding on a V shape, providing a 
northeast and a northwest runway, making an angle 
of 40° from north. Grading was for a length of 3,000 
feet, with 2,600 feet for usable length of runway. The 
original contract, let in 1929, called for: 


145,000 cu. yds. of earth excavation. 
8,700 cu. yds. of rock, mostly boulders. 


36,000 cu. yds. of loam, scalped and replaced. 
54 acres of seeding. 


4,800 lin. ft. of 12” and 15” concrete pipe for drainage. 


This contract including incidentals amounted to 
$95,100. Later an administration and hangar build- 
ing was constructed at a cost of about $58,000 includ- 
ing incidentals and sewer facilities. Further additions 
were made to the building in 1940, under the WPA 
program, increasing it about 40 per cent above original 
size, with the second floor of the addition being used 
for the U. S. Weather Bureau. 

During the intervening years, 1930 to 1939, some 
additional grading was done from time to time, so that 
an east-west runway was partly graded for a length of 
about 2,000 feet, but it was never fully completed. 
Much of this work was done under the WPA program. 

Starting in 1939, also under a WPA program, the 
field was entirely regraded. The location of the run 
ways were shifted to conform to the present plan, as 
shown in the general layout, Fig. 1. At that time, 
Runway No. 1 and Runway No. 2 were each 4,800 
ft. long, with Runway No. 3, 4,000 feet long, as at 
present. In 1942, Runways Nos. 1, 2, and 3 were sur- 
faced with 6” of soil cement on an 8” gravel base, each 
for a length of 4,000 feet and a width of 150 feet. 
All runway grading is 500 feet wide. 

In 1943, the CAA took over the airport work en- 
tirely, and in 1944 replaced some portions of the soil 
cement with lean rolled concrete and added to the 
paved lengths of Runways 1 and 2, to make them 
5,700 feet in length, No. 3 remaining 4,000 feet long. 
Irregularities in the soil cement surface were trued 
up by adding bituminous mixture. This paving was 
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Designing and Building 

a Concrete Apron at the 
Duluth Airport 


By ARTHUR W. TEWES 


City Engineer ea 


then topped with 134 inches of hot bituminous mix 
processed from a large portable plant at the site. 

The thickness of runway is as follows: Gravel, 8 
inches; soil cement, 6 inches; Bituminous, including 
seal, 134 inches—total thickness 1534 inches. 


Design Basis and Computations _) 


Taking data from Principles of Construction as Ap- 
plied to Airports as follows: P=134 on flexible pave- 
ments; for 25,000 lbs. wheel load on excellent base 
15” depth is required; for our basic 32,500 lbs. wheel 
load, 16%” depth; and for 40,000 lbs., 18” depth. 

The sub base is well drained and is mostly a very 
dense material, compacting to about 118-120 lbs. per 
cubic foot at optimum. We therefore assumed the thick- 
ness of 1534 inches to be ample for a wheel load of 
about 32,500 lbs., or a total weight of 65,000 Ibs. as a 
design basis. This provides for landing for planes of 
about the B-17 class, which weigh 65,000 Ibs. In those 























Fig. 2. Plan of airport, with existing and planned structures. 
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View of concreting procedures, looking north along the apron. - 


areas where the sub base was less rigid, the gravel 
lift or base was made deeper, a depth up to 24 inches 
being provided in some places. 


The Concrete Apron 


Part of the apron was installed under the CAA, 
but the major portion was placed under contract by 
the City of Duluth. Items of the contract are shown 
below. Fig. 2 shows the outline of the concrete apron 
in its relation to the future planning for the airport. 





Westergaards Analys/s 


For 65,000-/b. plane, wheel oad = 32,500 /ébs. 


£+§000,000 A:z300 
t= radius of relative stiffness 
when d:9F = 31.9" 


Using 75-16. tire pressure, 32,500-1b. wheel load, 
32,500 +75 + 433 sg. Ins. 


r= (423 = W737 = 11.7"2a@ (usell’) 


a 
7 * , * FF2 
From tables, b+ 10.3; *f5 2 0.355 
Qe=/7; Qr>=0.96 5 Ge = 1.33 


4-29.37 5 Qe=Getk = 470 








Corner Sc= Ge = L2XIESOO , 680 ps/. 
d 8/ 
E4 = el ee 3d 
7.) 40.3 
loterior Si = au = 296X522 00 = 38S psi. 


Edge Se = a? : £70 *74,500 = 690 psi. 














Solution of Westergaard’s analysis. 


The contract for the city portion was let August 21, 
1945, to. Wilmer Pierson for the construction of the 
concrete apron in an amount of $87,837.45, based on 
estimated quantities. The final payment was for $86,- 
793.04 on quantities performed, as below: 


Material and Unit Unit Rate Total 


1.5 hours motor grader ............ 5.25 $ 7.88 
96.3 cu. yds. earth excavation in trench 1.00 96.30 
61.2 cu. yds. coarse gravel backfill over 
SOURS Ree i Se ac es 1.50 91.80 
13,352 cu. yds. compacted gravel base in 
ROE chute naneionts Helsinki was 1.35 18,025.20 
1,122 cu. yds. shouldering in place . 40 448.80 
572.2 cu. yds. gravel surfacing in place 2.00 1,144.40 
291.4 lin. ft. 8” perforated corrugated 
metal pipe in place ......06sc0006 1.60 466.24 
17,142.29 sq. yds. concrete apron in place.. 3.85 65,997.82 
D ) HERI Soca tiersiele os iavetresre sient 125.00 125.00 
487.0 cu. yds. excavation for sub-base... .40 194.80 
487.0 cu. yds. backfilling in sub-base .. .40 194.80 
$86,793.04 


The base for the apron consists of 23 inches depth 
of compacted gravel on a silty clay loam sub-base 
which was rolled before adding the gravel base. The 
roller used was a tandem rubber-tired roller loaded to 
about 18 tons on 12 tires, which was employed for 
compacting for gravel lift as well as the sub-base. 
The gravel lift was placed in about 5-inch layers and 
rolled thoroughly before adding the next layer. The 
thickness of 23 inches was arbitrarily chosen to give 
a low bearing value on the sub-base. 

There is a tendency for ground water to collect 
in this area, and extra thickness was allowed to give 
any such water easy access to the drains provided. 

The concrete mix has 6 sacks of cement per cubic 
yard, re mix being 1 sack of cement to 210 Ibs. of 
sand, 325 Ibs. coarse aggregate and 5% gallons of 
water. This gave a concrete of well over ‘4,000 Ibs. 
per square inch compressive strength. The aggregates 
were from a washing plant about 7 miles distant and 
the mixing water was hauled in tank trucks a distance 
of about 3 miles from city water mains. Since then, 
an extension of the city water mains to the airport has 

(Continued on page 45) 
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How Activated Carbon Is Used by Cities 
in Water Purification 


N a recent questionnaire sent to superintendents and 

engineers in charge of water works, the following 
questions were asked: Do you use activated carbon in 
water purification? What is the usual range of dosage? 
Where do you apply the carbon? The first installment 
of returns came from 536 cities. 

Of 132 cities stating where the carbon was applied, 
40 said they added it to the coagulating or mixing 
basin; 27 applied it to the raw water; 12 to the sedi- 
mentation basin; 10 with the coagulant; 10 to the pipe 
line, pump or intake; 10 ahead of the filters; 9 on 
the filters; 8 to the reservoir; and 6 to the secondary 
settling or clear-water basins. 

The dosage reported varied greatly, and in some 
cases such wide ranges were given by individual cities 
that the statements are largely valueless for compari- 
son of practice. Specific information was furnished by 
105 cities (stated here in parts per million for better 
comparison), as follows: Less than 1 ppm., 23, with 
both average and median very near to 0.5 ppm.; 1 
ppm., 19; 2 ppm., 16; 3 ppm., 13; 4 ppm., 8; 5 ppm.. 
6; 6 ppm., 3; 7 ppm., 1; more than 8 ppm., 17. 

Carbon is applied, as needed, ahead of the filters, in 
Prescott, Ariz., while Winslow applies it at the reser- 
voir. Malvern, Ark., uses 1 grain per gallon, and adds 
the activated carbon before coagulation. Beverly Hills, 
Calif., applies the carbon ahead of the filters, vary- 
ing the dosage with conditions. Sacramento uses car- 
bon when needed, which is not the case every year, 
varying the dosage, but averaging about 3 pounds 
per million gallons. This is applied to the raw water 
before sedimentation. San Luis Obispo uses up to 100 
pounds per million gallons, applying it at the inlet to 
the reservoir. Vallejo plans to begin using carbon this 
summer and will add it in the sedimentation basin. 

Activated carbon is added with the coagulant at 
Denver, Colo., when needed, and as required. In Fort 
Collins, 2 to 5 pounds per mg. are added at the en- 
trance to the settling basin during periods of high 
water; none is usually needed during the winter. 
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Method of mixing activated carbon in Milwaukee. 





Pueblo uses 4% pounds per mg. Rocky Ford uses 
activated carbon in the summer, adding about 2 ppm. 
before coagulation. Vero Beach, Fla., adds carbon 
ahead of the filter, in variable amounts. Athens, Ga., 
adds about 8 pounds per mg. to the raw water; Grif- 
fin also applies carbon to the raw water, but uses 2 to 
3 ppm. Lewiston, Idaho, adds 8 to 17 ppm. 

Benton, Ill., applies carbon in the mixing chamber, 
using 0.12 gpg. Carbondale also applies carbon in 
the mixing basin, using 1 to 2 gpg. In Carthage, car- 
bon is mixed with the alum. Evanston uses 25 to 100 
pounds per mg., applying it in the mixing chamber, 
while Lake Forest uses 14 to 80 pounds per mg., 
before sedimentation. Johnston City uses 0.10 to 0.40 
ppm. in the mixing chamber; Mattoon adds carbon 
after the initial mix. Moline uses about 60 pounds 
per mg. and applies it to the raw water and to the 
filters. North Chicago applies 35 pounds per mg. to 
the raw water, Vienna 10 lbs. per mg. to the mixing 
basin and Western Springs 35 ppm. ahead of the 
filters. 

East Chicago, Ind., adds 18.7 ppm. in the mixing 
basin, while Michigan City, when necessary, applies 
varying quantities of carbon in the raw water line. 
Indiana Gas & Electric Co., New Albany, Ind., uses 
activated carbon in the summer for “black-out’’ pur- 
poses, and for the taste and odor when needed; in the 
latter case the dosage is 2 to 5 ppm. added to the 
effluent of the mixing basin. North Vernon uses about 
5 pounds per mg., applied to the sedimentation basin. 

Burlington, Iowa, adds the carbon ahead of the 
flocculator, while Cedar Rapids adds 1 to 12 ppm. 
“before treatment.” Centerville applies the carbon 
with alum, 4 to 6 pounds per mg. Clarinda uses ac- 
tivated carbon “occasionally” in the last settling basin, 
while Iowa City applies 10 to 20 pounds per mg. to 
the sedimentation basin. Ottumwa has granular car- 
bon filters. 

Chetopa, Kans., applies carbon in the mixing basin 
at the rate of 35 pounds per mg.; Emporia uses 1 
ppm.; Eureka uses carbon during only a part of the 
year, applying it to the discharge line from the lake. 
Herington uses a split feed, adding carbon before 
settling and as the water enters the filters. Indepen- 
dence varies the dosage; the point of application is 
one basin ahead of the filters. Iola uses 20 pounds per 
mg., applied to the raw water; Leavenworth applies 
carbon ahead of the filters; Olathe applies 15 pounds 
per mg. as the water enters the filters; Sabetha uses 
0.1 ppm., applied ahead of the settling basin. Topeka 
applies the activated carbon before secondary settling. 
Yates Center adds 1 to 2 ppm. to the raw water. 

Glasgow, Ky., adds the carbon to the clear well; 
Hazard applies it at the intake and in the coagulation 
basin. Russellville uses carbon irregularly, about 0.5 
ppm.; Versailles uses 4 pounds per day in the mixing 
basin ahead of the filters. Newburyport, Mass., ap- 
plies carbon to the reservoir “for microscopic organ- 
isms during extreme hot weather.” Palmer adds 0.5 
pound per mg. directly to the reservoir. 
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Blissfield, Mich., adds carbon to the mixing cham- 
ber; Detroit uses carbon during a part of the time, 
0.5 to 2 ppm.; Flint uses carbon occasionally, adding 
6 to 12 ppm. to the-raw water and the filters. Grand 
Rapids adds an average of 0.82 ppm. and a maximum 
of 5.11 ppm. ahead of the filters. Harbor Beach applies 
carbon in the pretreatment stage. Monroe applies car- 
bon ahead of the filters, using an average dosage of 
5.0 ppm., a minimum of 1.4 ppm. and a maximum of 
21.6 ppm. Saginaw uses 8 to 10 ppm. in the settling 
basins. 

Fairmont, Minn., adds 10 ppm. of activated carbon 
during the secondary settling process. Jackson, Miss., 
adds 1 to 2 ppm. to the raw water. Monroe City, Mo., 
uses 2 to 5 pounds per million gallons, applying it 
with the alum. Palmyra applies 4 ppm. as the water 
leaves the mixing chamber. St. Louis uses small 
amounts of carbon, varying with conditions, adding 
this during secondary coagulation. Slater adds car- 
bon with the alum, but does not use it all of the time. 
Springfield uses 0.80 ppm. in the mixing process. 

Chadron, Nebr., adds activated carbon to the raw 
water, in variable amounts. The Passaic Valley, Water 
Commission, N. J., uses up to 32 pounds per mg., 
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activated carbon to the carbonating basin; Napoleon 

uses carbon in pre-treatmerit (3000 pounds per year) ; 

Oberlin adds 1 to 5 ppm. to the raw water. Piqua uses 

carbon during the summer months, adding 40 pounds 
er mg. to the mixing tanks. 

Henryetta, Okla., adds 5 pounds per mg. to the raw 
water; Pawhuska adds at the rate of 12 ppm. with the 
alum. Shawnee also uses activated carbon, but does 
not give the rate. Albany, Oregon, adds 20 pounds per 
mg. to the raw water intake. Brackenridge Boro., 
Penn., applies 6 pounds per mg. before sedimentation ; 
Danville uses 10 to 20 pounds of carbon per million 
gallons, applied to the raw water. Franklin uses 3. to 
7 pounds a day, adding it in the mixing chamber. 
Honesdale adds activated carbon to the lake; Latrobe 
uses 8 pounds per mg., adding to the mixing basin; 
Mt. Union uses about 1 ppm. when needed, adding 
this at the reservoir; Northampton uses the same dos- 
age, but applies it in the mixing chamber. Philadel- 
phia has been using activated carbon experimentally 
at the rate of 40 to 50 pounds per mg., applied to the 
filter. Phoenixville applies 18 to 20 pounds per mg. 
to the suction of the low-lift pumps; Sayre applies 
1.6 ppm. to the intake well. Shamokin occasionally ap- 
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Flow diagram of water plant showing possible points of carbon application. 


applying to either pre- or post-coagulation basins; 
Rahway, which uses 1 to 5 ppm., applies the carbon 
between coagulating basins. Wharton applies 5 ppm. 
to the coagulation chamber. 

Albion, N. Y., adds carbon at the rate of 5 pounds 
per day to the mixing chamber. Buffalo uses activated 
carbon occasionally, 20 to 30 pounds per mg., added 
to the raw water. Batavia adds the carbon to the pump 
well. Elmira applies it ahead of the filters, using 0.1 
to 0.2 ppm. Gloversville applies 1 to 4 ppm. directly 
on the filters, and Mechanicville uses 5 to 10 pounds 
per mg., also on the filters; Middletown applies the 
carbon to the raw water and Monticello to an interme- 
diate reservoir. Oneonta adds 1 ppm. with the alum; 
Ossining adds 8 to 12 pounds per mg. in the pre- 
sedimentation basin. Peekskill applies 12 pounds per 
mg. in the raceway. Seneca Falls applies carbon in 
the mixing basin. Wellsville applies 2 to 6 ppm. 
before sedimentation. * 

Albermarle, N. C., uses activated carbon periodi- 
cally, applying it to raw water as needed. Asheboro 
adds 3 ppm. to the coagulation basin. Akron, Ohio, 
uses from 0.1 to 3.0 ppm., adding it in the pre-floccu- 
lation stage. Alliance uses 25 to 75 pounds per mg., 
adding it to the raw water, and Cleveland adds 3 to 
10 ppm. prior to sedimentation. Delaware applies 1 to 
2 ppm. to the raw water; East Liverpool uses 1 to 3 
ppm.; Elyria applies 0.6 to 2.5 ppm. to the mixing 
chamber. Fremont uses activated carbon sometimes, 
10 to 50 pounds per mg. being applied during the 
second mix. Greenville also uses it part of the time, 
applying 2 ppm. to the mixing tanks. Massillon adds 


plies 1 pound per mg. to the reservoir; Shillington 
adds 26 pounds per mg. to the mixing basin. The 
Suburban Water Co., Verona and Oakmont, uses 2 
ppm. in pretreatment. 

Charleston, S. C., uses up to 0.07 ppm. of activated 
carbon, which is applied to both the raw and settled 
water; Gaffney applies 23 ppm. with alum; and Spar- 
tanburg adds carbon in the mixing chamber, usu- 
ally 2 pounds per mg. Huron, S. D., adds 75 to 
100 pounds per million gallons at the low-lift 
station. Albany, Texas, uses activated carbon part 
of the time, applying it to the settling basin; Austin 
uses varying dosages, applying the carbon in the 
coagulation basin. Big Spring uses 1 ppm. Dallas 
uses 4 to 8 ppm. Danville, Va., uses a split feed, but 
does not tell where the carbon is applied. Martins- 
ville applies carbon to the raw water, and Portsmouth 
before settling and on the filter. Beckley, W. Va., uses 
carbon part of the time, adding it to the raw water 
when needed. The West Virginia Water Service Co., 
Charleston, adds 0.1 to 2 gpg. in the settling basin. 
Sisterville applies 0.25 gpg. on top of the filter beds. 

Appleton, Wisc., uses up to 35 ppm. of activated 
carbon, applying it usually in softeners, but some- 
times on filters and possibly to the settling basins. 
Merrill uses 20 to 30 pounds per mg., applying it in 
the pump suction line. Sheboygan uses 10 to 40 pounds 
per mg., applying it after the chlorine and ahead of 
the flocculators, with alum. Two Rivers applies 5 to 40 
pounds per mg. in the mixing chamber and over the 
filters. Cheyenne, Wyo., uses 10 pounds per mg., ap- 
plied before sedimentation. 
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Cleaning a ditch; this equipment has many other maintenance uses. 
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Highway maintenance, says the Department of 
Highways of Pennsylvania, is primarily good house- 
keeping because it consists essentially of continual and 
routine performance of a number of detailed opera- 
tions. No specific time can definitely be assigned for the 
performance of each operation for this will depend not 
only on climatic and seasonal vagaries, but also on other 
unpredictable »vents—floods, storms and breakdowns. 
The following{$chedule indicates for Pennsylvania the 
months in which the several operations are usually per- 
formed), but “there are many additional operations 
which fhust be given consideration and which are not 


Surface treating a road. 
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The Highway Maintenance Calendar 


shown on the schedule.” In general, the schedules below 
apply to the snow-belt; for the southern states, where 
outdoor work is possible during the winter months and 
where snow removal is not a problem, both the sched- 
uling by months and the types of work will be somewhat 
different. 


January—February—March 


January—Snow removal and application of cinders 
or sand to safeguard traffic on icy or slippery surfaces; 


P, repair of equipment. 


February—Snow removal, cindering and equipment 
repairs; preparation of plans 
for the coming year’s program 
for surface treatment, general 
maintenance, and road, bridge 
and guard-rail construction. 

March—Continue snow re- 
moval and cindering; remove 
slides; start maintenance of 
earth roads; start patching op- 
erations on all surfaces showing 
excessive wear; inspect drain- 
age structures and institute re- 
pair measures, including the 
cleaning of cross-drains ; inspect 
drainage and remedy deficien- 
cies; remove snow fence before 
April 1. 


April—May—June 


A pril—Start spring clean-up 
along roadsides; continue work 
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on drainage and drainage struc- 
tures ; continue earth road main- 
tenance; continue patching and 
institute or continue berm main- 
tenance; tighten guard rail 
cables. 


May—Continue spring clean- 
up and patching operations; 
start painting signs, guard 
rails, traffic lines and _ station 
markers; remove illegal signs 
from the roadsides; complete 
work on all possible authoriza- 
tions before May 15; make 
plans and preparations for the 
application of dust palliatives; 
after May 15 start construction 
work on bridges, guard rails 
and roads. 


June—Continue general] 
maintenance operations and 
start surface treatment work; 
complete city and village street 
maintenance work; complete 
spring mowing and clean-up 
of roadsides. 


July—August—September 


July—Continue general 
maintenance operations; clean 
stream channels; start patch 
repair program for summer; 
continue surface treatment and 
repair. work. 

August — Continue general 
maintenance operations; rush 
surface treatment work; con- 
tinue construction work; start 
planning for snow and ice con- 
trol and begin distribution of 
cinders for treatment of ice 
pavements; begin to condition 
equipment for snow removal. 


Sefltember—Start crack-pour- 
ing and joint sealing; repaint 
traffic lines; complete painting 
of signs, guard rails, etc. ; com- 
plete surface treatment work. 


Oct.—Nov.—Dec. 


October—Complete all patch- 
ing work; complete fall main- 
tenance on village and city 
streets; complete construction 
projects; prepare for snow re- 
moval. 


Vovembcer—Complete general 
fall maintenance work on all 
roads; loosen guard rail cables; 
clean and repair drainage struc- 
tures ; start November 1 to erect 
snow fence; complete condition- 
ing of equipment for snow 
removal. 


December—Snow removal and 
cindering of slippery surfaces; 
equipment repairs. 


” Rolling a highway patch. 


Using compressed air for digging post holes for highway fence. 
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Polishing Sewage Effluents and Industrial 
Water Supplies | 


A marked reduction in suspended solids is accomplished by a new 
automatic back-wash sand filter. Some operating results. 


R the treatment of sewage, industrial wastes and 
industrial water supply, a new automatic back-wash 
rapid sand filter has been tried out at a limited number 
of installations. This filter, which has been developed 
by the Hardinge Co., consists of a specially compart- 
mented sand bed, with underdrains, which is auto- 
matically back-washed and cleaned at predetermined 
differences in head, or on a time cycle. 

This filter appears to be especially adapted to use 
where a high removal of suspended solids is desirable, 
but a high BOD removal is not necessary. In such 
cases, this filter should follow a primary clarifier 
giving 1% to 2 hours retention, and tests indicate that 
under these conditions it will remove a substantial 
quantity of those suspended solids not removed by 
sedimentation—probably providing, when following a 
well-designed settling tank, a total removal of 75% 
to 80% of the suspended solids. By using chemical 
coagulation, an increased removal is possible, probably 
about 60% BOD and 90% suspended solids. 

This type of filter may also be used to advantage 
on sewage effluents from final settling tanks following 
trickling filter and activated sludge treatment, pro- 
viding a very high removal of suspended matter. Ef- 
ficiency depends on the following: Quantity of sus- 
pended solids, viscosity of liquid, and fineness of filter 
sand. A reasonably high filter rate can be obtained 
with a 6-inch depth of sand, even when a low water 
head of 3 ins. to 12 ins. is carried. This low head 
is effective in reducing penetration of solids into the 
sand bed. 

Filter rates for sewage should be not more than 114 
gallons per square foot per minute, and for water 
filtration not more than 2 gallons. With these or lower 
rates, some operating data are available, though most 
of these are from small plants. A 42” x 42’ filter 
installed to treat the waste from a Municipal Home 
in Norfolk, Va., handled 150,000 gallons per day, or 
at the average rate of 0.66 gal. per*sq. ft. per min. 
The raw sewage contained 208 ppm. of suspended 
solids, which was reduced in the settling tank to 130 
ppm., and by filtration to 1.2 ppm. The sewage was 
chemically treated. A 78” x 50’ filter at the New York 


EFFLUENT CHANNEL wnenmaren ee | 


Central waste treatment plant at Harmon, N. Y.., 
filtered 375,000 gallons per day at an average rate of 
about 0.8 gal. per sq. ft. per min. The filter influent 
contained 71 ppm. of suspended solids and the efflu- 
ent 4.4 ppm. This waste was about three parts in- 
dustrial and one part domestic sewage. Inadequate 
data are available on the operation of filters installed 
at two Naval Bases. 

Tests recently completed at the Newton Falls Paper 
Mill, Newton Falls, N. Y., show that the filter which 
was put into operation on January 1, 1946 is remov- 
ing 97.4 per cent of the suspended solids from the 
raw reservoir water which is being filtered without the 
use of any chemicals. The backwash mechanism on 
this installation operates four times a day. The filter 
media consists of a 1014” deep sand bed on 1%” 
thick Aloxite porous plates. 

The bed of the filter consists of a series of partitions 
which divide it laterally into narrow compartments. 
Each of these compartments is connected to a separate 
effluent and backwash port. The filter sand is carried 
on supporting porous plates or metal screens. The 
lateral dimensions of the compartments and the total 
length of the filter are determined by the filter area 
required for the flow to be treated and the per- 
missible rate of filtration. The cleaning or backwash 
mechanism consists of a slowly moving carriage, motor 
driven, which operates periodically over the length 
of the filter bed. 

In operation, the liquid flows into the filter tank 
over the influent weir or through weir ports, passes 
through the sand and goes out into the effluent chan- 
nel. As suspended matter collects on the surface of 
the filter bed the filtering rate is automatically de- 
creased and the head begins to build up. At a pre- 
determined level, an electrical contact starts the car- 
riage and the backwash and wash water pumps. Back- 
washing is usually at a rate of about 10 gallons per 
sq. ft. per minute. An arrangement whereby the in- 
crease or decrease of backwash water is gradual results 
in an even resettling of the sand. As the individual 
compartments are backwashed, the liquid level on the 
filter surface gradually recedes to normal. While nor- 
mal operation is controlled by increase in head, control 
is also possible by a time cycle. 


Below: Section through filter showing support plates and 
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A typical in-plant, on-the-job training program session of the Heil Co. 


An On-The-Job Training Program for Sewage 


Treatment and Sewer Department Personnel 


HIS material is designed to provide an outline for 

the preparation, and to serve as an instructor’s guide 
in the presentation of an in-service or on-the-job train- 
ing course; and to be used for individual study. For 
the training program, it can be expanded or con- 
tracted as desired. For instance, the detailed portion 
of the outline contains six principal sections, which can 
be used for six one- or two-hour lectures, if only a 
short program is scheduled. Within these six principal 
headings are some forty subheads which can be de- 
veloped into a course of any desired length. Under 
each of these is an orientation paragraph, references 
to available texts, and suggestions for instruction aids. 

Such training should be, and we hope it soon will 
be, offered regularly by State Boards of Health 
through instructors furnished to the smaller communi- 
ties, and by the larger cities in regular courses con- 
ducted by their own employees. In the meantime, few 
communities are too small to benefit by a program of 
this type, and few are unable to establish a training 
program if they desire to do so. There is no other 
type of effort that will yield greater returns, both 
to the public in better service, and to the personnel in 
opportunity for advancement. 

For the individual who wishes to improve himself 
in his profession, this outline should also be helpful. 
Thousands of highly capable men are engaged in 
this field, many of whom have not had formal engi- 
neering training or received a college degree. This 
magazine believes in doing everything possible to aid 


these men in progressing to higher levels of service, 
responsibility and income, and it will extend this 
training service to other fields of municipal engineer- 
ing in the near future. 


Texts and References 


Specific references to appropriate texts and other 
data are given under each outline heading. An effort 
has been made to limit the number to which references 
are made in order not to impose a financial burden on 
anyone, and so far as possible, texts have been selected 
which, it is believed, are already generally available, 
thereby obviating the necessity for purchases in many 
cases. The texts referred to in this article are: 

Sewerage and Sewage Treatment, 2nd Edition, by W. A. Har- 
denbergh. 

Sewerage and Sewage Treatment, 5th Edition, by H. E. Bab- 
bitt (Prof. Babbitt is now publishing a 6th Edition, which 
can be used; but the references will not apply.) 

Analysis of Water and Sewage, 3rd Edition, by Theroux, Eld- 
ridge & Mallman. 

Standard Methods, the current edition. 

The Sewerage Manual, 1945 (llth Edition). Published by 
Public Works Magazine. 

Hydraulics Simplified, Public Works Magazine, June, 1943. 

Water and Sewage Chemistry and Chemicals, Public Works 
Magazine, June, 1944. 

Trenching and Laying Water and Sewer Lines, Public Works 
Magazine, October, 1943. 

These texts will be furnished to students at a dis- 
count (except Standard Methods) upon request to the 
editor, for copies, stating they are to be used in con- 
junction with this outline (see page 82). Both of the 
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L FLIGHTS ON 
GRIT COLLECTOR 


A mechanical type of grit removal apparatus. 


sewerage books are not necessary; if either one is 
available, it will be found generally satisfactory. 


A. Introductory and Orientation 


The first 5 paragraphs are introductory in nature 
and are intended to serve as a groundwork for the 
remainder of the material. These 5 paragraphs can be 
combined into a single lecture period or expanded into 
several, depending on local. needs and desires. 

What Sewage 1s.—Sewage is the liquid waste of the 
community—the resultant of the use of toilets, baths 
and lavatories, kitchen sinks and other plumbing fix- 
tures; the liquid wastes discharged into the sewers 
by manufacturing and industrial plants; and various 
other water-borne waste materials. The term sewage 
refers to the liquid waste, sewerage is the process of 
collection and handling, but is also applied to the 
system of conduits and pipe through which the sewage 
is collected and conveyed from the homes to the treat- 
ment plant or point of discharge. Untreated sewage 
is called raw sewage; after treatment, it is called 
efiuent, References: Hardenbergh, par. 1; Babbitt, 
par. 6, For an interesting history of sewerage, see Bab- 
bitt, par. 2. /ustruction aids: A sample of sewage in 
a glass jar; a map of the local sewerage system with 
some industries and homes spotted on it, and the treat- 
ment plant, if there is one, or the point of discharge, 
indicated. 


Relation to Health —The body discharges of people 
may contain various types of organisms that can cause 
disease in others. Typhoid fever, dysentery and diar- 
rhea are the principal diseases, in the United States. 
that are spread in this manner, but there is evidence 
that infectious hepatitis and poliomyelitis, or infantile 
paralysis, can be spread through sewage. The sewer- 
age system, through the immediate and sanitary re- 


Laying sewer 
pipe. 


moval of these body wastes, contributes greatly to 
the health of any community, but this health-protec- 
tive value is inextricably tied into the provision of 
a safe water supply; however, the value of a water 
supply under pressure is largely nullified, unless 
sewers are provided, by the necessity for using out- 
door toilets or cesspools. Experience has shown that it 
is practically impossible to maintain all outdoor toilets 
in a sanitary condition, that is, fly and animal-proof, 
and clean, all of the time. However, because sewage 
may contain the disease-causing organisms mentioned 
above, special consideration must be given to its final 
disposal, in order not to cause disease in neighboring 
communities. A sewer system may also contribute to 
health through the reduction in flies and other insects. 
References: Hardenbergh, par. 229: Babbitt, par. 1 
and 322. /nustruction aids: Curves of disease incidence, 
showing reduction after sewerage has been installed ; 
these may be local or otherwise. Map showing where 
lecal sewage is discharged and use of stream below 
point of discharge. 


Composition of Sewage.—Though domestic sewage 
contains only about 1 or 2 parts of solid matter per 
thousand parts of water, even this small proportion 
makes it offensive and dangerous to health. This mate- 
rial includes organic matter—as body discharges, 
small particles of garbage, and soap—and inorganic 
matter—sand, clay, grit and similar materials. Some 
of these materials are suspended in the sewage; others 
are dissolved; and some are in a collodial state, which 
is midway between suspension and solution. The sus- 
pended solids represent about one-third or a little more 
of the total; dissolved solids represent about two- 
thirds. The total of these materials, and their relative 
proportions may vary considerably from hour to hour 
throughout the day. The organic matter in sewage 
is highly unstable, and changes in its character are 
taking place constantly. Initially, the sewage contains 
dissolved oxygen, but as decomposition of the organic 
matter progresses, this oxygen is used up and the 
sewage may become stale or septic. For this reason, 
prompt treatment of sewage is necessary. References: 
Hardenbergh, par. 230-260: Bakh'tt. nar 79 
Theroux, Mallman & Eldridge, Div. II. /mstructioz: 
aids: A chart or graphical representation of amount 
and kind of solids in seware ( r (ts. 
for settleable solids, and such other tests as local con- 
ditions permit. 

Kinds of Sewage and of Sewers—Sewage from 
residences, hotels, institutions and business buildings 
is called sanitary, house or domestic sewage; that from 
manufacturing plants, as laundries, textile or pack- 
ing plants is called imdustrial waste. The rain water 
that runs off from the streets during and after rains 
is called storm sewage or storm drainage. A sewer 
that carries only domestic sewage is a sanitary or sepa- 
rate sewer. A sewer that carries only storm drainage 
is a storm sewer. A sewer that carries both domestic 
and storm sewage is a combined sewer. A house sewer 
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LINK-BELT Equipment in 


Water Works and Se wage Treatment 
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THREE ROWS OF STRAIGHTLINE 
PADDLE MIXERS IN EACH OF 
FOUR FLOCCULATION TANKS 


FIVE LONGITUDINAL STRAIGHTLINE 
COLLECTORS IN EACH OF FOUR 
SETTLING TANKS. EACH TANK 


Link-Belt Straightline collectors and pad- 


— 


=~ 


EACH ROW OF PADDLE MIXERS 
{S INDIVIDUALLY DRIVEN 

BY AP.1.V GEAR VARIABLE 
SPEED TRANSMISSION 





83'S" x 16'6" x 270° LONG 


ONE CROSS COLLECTOR 
IN EACH OF FOUR TANKS 











Circuline Sludge Collectors for the positive removal 


of sludge from round tanks. Send for Book 1982. 





Straightline Sludge Collectors for the positive re- 
moval of sludge from rectangular tanks. Send for 
Book 1742 


Straightline Grit Collector and Washer. E‘fectively 
collects, washes and removes settled grit and sep- 
arates it from putrescible organic matter. Send for 
Folder 1942, 








ONSULTING en- 
gineers, public 
officials and operators 
of sewage treatment 
and water purification 
plants, have long 
known that Link-Belt 
screens, sludge collec- 
tors, mixing, aeration, 
conveying and driving 
machinery, are dur- 
able, dependable and 
economical. All Link- 
Belt equipment is 
engineered and man- 
ufactured in our own 
plants. It is built to 
last and to operate at 
maximum efficiency. 
Send for catalogs. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, 
Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, 
San Francisco 24, 
Los Angeles 33, Seattle 4, 
Toronto 8. 
Offices in Principal Cities. 
10,475 


dle mixers are used exclusively in the set- 
tling and flocculation tanks of the Lake 
Erie Water Project, City of Toledo Filter 
Plant. Each of the four tanks, which are 85’ 
5” wide by 16’ 6” deep by 270’ long, em- 
ploys five longitudinal collectors and one 
cross collector — a total of 24 collectors be- 
ing used. Each collector has an individual 
motor and drive. They are completely cov- 
ered, as illustrated in the photograph to 
the left. 





Tritor Screen. A combination screen and_ grit 
chamber for medium and small size plants. Folder 
1587. ; 





Mechanically-cleaned Bar Screens for removing the 
larger floating solids. Send for Book 1587. 


SCREENS- COLLECTORS: MIXERS -AERATORS 





SEE OUR EXHIBIT — Federation of Sewage Works Ass’ns — Toronto, Oct, 7-9? 


When you need special information—consult the classified READER'S SERVICE DEPT., poges 83-85 
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Since it is desirable to main- 
tain interest at a high level 





during the beginning of the 





program, special attention 




















should be given to highlighting 
this phase of instruction. An 
excellent moving picture, avail- 
able from The General Electric 
Co., Schenectady, N. Y. (Clean 
Waters), may be shown. A rep- 
resentative of the Sanitary En- 
gineering Division of the State 
Department of Health may be 
requested to present the lecture 
on ‘‘Relation of Sewers to 
Health” and to bring with him 
slides illustrating these data. 
The same lecturer or a repre- 
sentative of the State Depart- 
ment of Health Laboratory may 
be asked to present the lecture 
on “Composition of Sewage,”’ 
and to bring along enough 
equipment to provide interest- 
ing demonstrations. It is desir- 
able that the entire program be 
reviewed with the State Sani- 





























_ SECTION AA 








A mechanically cleaned screen—See Section C. 


or house connection is the line between the house 
plumbing system and the street sewer. A sewer that 
does not receive sewage from any other sewer is a 
lateral sewer; two or more laterals may unite to form 
a submain, etc. An intercepting sewer may take the 
flow from a number of laterals or submains. The ow- 
fall sewer is the line from the community to the point 
of treatment or discharge. References: Hardenbergh, 
par. 4 and 5; Babbitt, par. 6. /struction aids: Sam- 
ples of domestic sewage, storm water runoff and a 
typical industrial waste; a map of the local sewerage 
system with the various kinds of sewers indicated on 
it. 

Amount of Sewage.—lIt is necessary to know the 
probable amount of sewage in order to design both the 
sewers and the treatment plant. Generally this will 
average about 100 gallons per person per day; it may 
be greatly influenced by the amount of industrial 
wastes, but most of all by the amount of water that 
leaks into the sewers from the surrounding soil, which 
is called infiltration. This, naturally, will be greatest 
in wet weather, when the water table is high, and in 
sewer lines laid through wet areas. Up to about 80% 
of the water used in a community may appear as 
sewage; private wells used by industries may increase 
this. When it is necessary to know the flow of sewage, 
it should be measured, if possible, for estimates on any 
other basis may be greatly in error. The flow varies 
widely during the 24 hours of any day, being greatest 
around 8 or 9 in the morning, and smallest in the 
early morning. The maximum hour may be 2 or 3 times 
as great as the average. The amount and character 
of waste discharged by industries should be known. 
Sewage flow records should be maintained and the ef- 
fect of rains and of saturated soils noted. Where in- 
filtration is a problem, the flow in all submains should 
be checked to determine which of these are contribut- 
ing undue amounts. References: Hardenbergh, par. 
121-132; Babbitt, par. 33-34 and 88. /nstruction aids: 
Charts of sewage flow, both local and other, showing 
hourly variations, and also flow during storm periods. 


tary Engineering Division be- 
fore it is begun. 


B. The Sewer System 


The 4 following paragraphs are intended to de- 
scribe the functions of a sewerage system and to em- 
phasize the important factors in sewer materials and 
workmanship. In addition to the instruction aids men- 
tioned after each paragraph, two good movies are 
available. One describes the methods of manufacture 
and use of Transite pipe and is available from Johns- 
Manville Co., 22 East 40th St., N. Y. The other describes 
the manufacture and use of cast iron pipe and is . 
available from the Cast Iron Pipe Research Associa- 
tion, Peoples Gas Building, Chicago, Ill. While both 
of these refer to water supply primarily, they are 
valuable in affording a background’ to sewer depart- 
ment personnel. 


General; Values.—The sewér system is a network 
of drains that should reach every building in a com- 
munity and to collect and transport all liquid wastes 


‘to some selected point for treatmént or discharge. As 


previously stated, such a system is composed of house 
connections, lateral sewers, submains and mains, but 
other elements are also needed. For instance, man- 
holes are essential to permit inspection and cleaning of 
sewers; and flush tanks may be required to prevent 
clogging of sewer lines laid on unusually flat grades 
or carrying small volumes of flow. The relation of the 
sewer system to health and its values in nuisance pre- 
vention have already been discussed. In addition, the 
construction of sewers adds considerably to property 
values, as well as to the comfort and convenience of 
living. References: Hardenbergh, par. 111; Babbitt, 
par 82. /nstruction aids: A clear, large-scale sewer 
map of all or a portion of the sewer system, showing 
house connections, sewer lines, manholes and other 
appurtenances; slides showing manholes. Some con- 
sulting engineers have excellent data on property 
value increases due to sewerage installation, as well 
as typical plans; a consulting engineer might be asked 
to present this lecture. 


Materials for Sewers——Materials for sewers should 
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Their Performance 
Speaks Louder Than Words 





Above — A Homelite Generator on the job furnishes plenty of power to operate 
time-saving electric saws. 


Below— A Homelite Pump and Generator make the right combination for 
ing dewatering jobs at night. 





We’d much rather show you Homelite Portable Gasoline- 
Engine-Driven Pumps and Generators in action than just talk 
about them. Action speaks louder than words. 

So why not let us give you a free demonstration... any place 
you want it. See how fast a Homelite pumps, how quickly it 
primes itself, how easily it handles heavy liquids and solids. See 
all the cost-cutting operations you can put to good use on day 
or night work with steady electric power furnished by a handy 
Homelite Generator. 

To get such a demonstration, free from all obligations, simply 
write. We’ll have our nearest representative get in touch with you. 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 
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SECTION-AA 


Drawing showing a rectangular clarifier. 


have certain specific qualities. Since the sewer is 
placed underground, where it cannot be observed and 
where repair is difficult and costly, pipe for sewers 
should have a demonstrated long life; the interior of 
the pipe should be smooth to facilitate flow; it should 
not readily absorb material from the sewage or from 
the surrounding soil; the pipes should be uniform so 
that they can be laid accurately to small slopes; and 
the immer surface should be resistant to acids, alkalies 
ahd the various industrial wastes. Vitrified clay pipe 
is used extensively for sewers as it possesses the above 
requirements and in addition is relatively cheap. Iron, 
‘steel, transite or concrete pipe costs more than clay 
pipe, but is desirable where the sewage must flow un- 
der pressure, as from a pumping station or through a 
siphon, and where soil or foundation conditions in the 
trench or loading on it are unsuitable for clay pipe. 
References: Hardenbergh, par. 41-58; Babbitt, par. 
125-149. The Sewerage Manual, 1945 edition, Chapter 
11. /nstruction aids: Samples of pipe and fittings; 
literature from National Clay Pipe Mfrs., Inc., Colum- 
bus, Ohio; Armco Drainage Products, Middletown, 
O.; Johns-Manville,, New York, N. Y.; and Lock- 
Joint Pipe Co., Ampere, N. J. 

Joints for Sewers—A good sewer joint should be 
tight to prevent leakage or infiltration; resistant to 
the action of water, acids, alkalies or industrial wastes ; 
strong enough to maintain the sewer in line and grade; 
elastic enough to permit minor settlement without 
breaking the pipe; resistant to root penetration; and 
easy to make properly. Water in the trench, a wet or 
dirty bell or even a less than perfect workman should 
not prevent making a good joint, but every effort 
should be made to eliminate these handicaps. Specifi- 
cations for making joints should be carefully prepared 
and strictly followed. Joints are available of bitumi- 
nous and sulphur base materials, cement mortar, rub- 
ber and synthetics. No matter what material is used, 
proper procedures, good supervision, and skill are 
essential requirements for a good joint. References: 
Hardenbergh, par. 48-50, 55-58; Babbitt, par. 139, 
Sewerage Manual, 1945, Chapter 11. /mstruction aids: 
Demonstrate how the various joints are made and dis- 
tribute literature on joint materials; distribute specific 
information on how to make joints. 


Manholes and Other Appurtenances—TYo permit 
entrance to the sewer for inspection, removal of stop- 
pages and other maintenance work, manholes are 
placed at intervals in the sewer system. These must be 
large enough for a man to enter and to use the stand- 
ard 4-ft. sewer cleaning rod. The sewer lines between 
each adjacent pair of manholes should be perfectly 
straight and uniform in grade; and the spacing of 
the manholes should be such as to permit effective 
cleaning. (See also Section F.) /#lets and catch basins 


are needed for storm or combined sewers to intercept 
storm water and divert it to the sewers. On sewer 
lines where there is little population and consequently 
small flow of sewage, flush tanks may be installed. /7- 
verted siphons are used to cross streams or similar 
obstructions. References: Hardenbergh, par. 78-98; 
Babbitt, par. 98-124; Sewerage Manual, 1945, Chapter 
11; Trenching and Laying Water and Sewer Lines, 
par. 47. /nstruction aids: Models or large-scale draw- 
ings of these appurtenances; drawings showing how 
they are used in a sewer system; sewer cleaning rods. 


C. Treatment of Sewage 


The following 11 paragraphs refer to sewage treat- 
ment. It will be difficult to provide less than one hour 
of instruction under each heading; and several of the 
items can be expanded. In addition to the instruction 
aids listed in each paragraph, the moving picture 
Clean Waters, already referred to, may be shown; and 
several of the manufacturers of sewage treatment 
equipment have models available which are effective in 
aiding instruction (see advertisers in this issue). 
A sanitary engineer from the State Department of 
Health, a consulting engineer, or a professor of sani- 
tary engineering could advantageously be scheduled 
to present the first lecture in this series; and personnel 
from the State Health Department Laboratory, or a 
professor of sanitary engineering the second and 
third lectures, both of which should include demonstra- 
tions. 


Necesssity for and Aim in Treatment.—Sewage is 
practically certain to contain the organisms capable 
of causing a number of diseases; also it is highly ob- 
jectionable and may create serious odor and nuisance. 
To prevent the spread of disease-producing organisms 
and to eliminate nuisance, treatment is usually nec- 
essary; or it may be necessary to prevent damage 
suits by neighboring communities or property owners 
for loss of value of property, disease or discomfort. 
Usually there is no necessity for converting sewage 
into the equivalent of drinking water. In fact, the 
extent or degree of treatment required depends almost 
wholly on local conditions and may vary greatly from 
place to place. The size of the stream into which the 
sewage is discharged, and the use of the stream by 
people living along its banks are the principal factors 
determining the degree of treatment. Most states have 
regulations and policies regarding sewage treatment 
which are based on state needs and conditions. Re- 
ferences: par. 229, 255-257; Babbitt, par 1, 288, 324. 
Instruction aids: State Health Department regulations 
regarding sewage treatment; Stream Sanitation, by 
Phelps (John Wiley & Co.) ; map showing how sewage 
may affect people living downstream from the point of 
discharge. 
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Guay Pipe GETS7 





































E gencgees- dug below sea-level in 
wet sand and shifting soil...deep 
cuts requiring wellpoint pumping for 
90% of the trenching... tight sheeting 
to prevent moist sand from caving and 
sliding... all these were necessary dur- 
ing the recent installation of a 15-mile 
sanitary sewer system in St. Simons, one 
of the fabulous Golden Isles strung 
along the Georgia Coast. 


It was a tough assignment every foot of 
the way ...one that would have to stay 
“for keeps.” So Vitrified 
Clay Pipe—62,300 feet 
of it—was specified to do 
the job. Most of this Clay , 
Pipe was Extra-Strengthto 
withstand the extremely 
high loadings caused by 
wet sand backfill in very | 
deep trenches. : 
Clay Pipe is ideal here @ 
because it is unaffected by 
the corrosive action of @ 

sea water...or by any of 
the acids, alkalies and § 
gases encountered in sew- ? 
erage systems. It provides 
ageless dependability to 
make this a “one-time” 
job with no danger of | 


future costly replacement. a 















eat 


For information about Clay Pipe ean Sea Water in the ground here called for the use of chemi- 

write to your nearest regional office. cally-inert Clay Pipe. Tight sheeting was used for all trench 
protection. Where the subsoil was particularly loose, pipe was 

NATIONAL CLAY PIPE MANUFACTURERS, INC. laid on supplementary timber foundation. Short, open trenches 
111 W. Washington St., Chicago 2, Ill. were used for safety in excavating, pipe laying and backfilling. 

522 First National Bank Bldg., Atlanta 3, Ga. Wiedeman & Singleton of Atlanta were consulting engineers. 
571 — Ne STE Bldg., In charge of construction operations for the county were A. M. 

1105 Huntiagta Beak Bldg., Columbus, O. Fairly, Jr., Assistant County Engineer, and Wiley Goff, Super- 


intendent of Public Works. 





C-746-6 


ti It the classified READER’S SERVICE DEPT., pages 83-85 


When you need special infor 








36 


Chemisiry and Bacteriology of Sewage Treatment. 
—In modern sewage plant design and operation, some 
knowledge of chemistry, chemicals and bacteriology 
is necessary. Many sewage treatment procedures, con- 
trols and tests are based on chemistry. However, it is 
difficult to learn either chemistry or bacteriology ex- 
cept by personal application in a laboratory under 
competent supervision. It is therefore earnestly recom- 
mended that a course of laboratory study be made a 
part of this program. Where an in-service training 
project is under way, arrangements may be made with 
local colleges or high schools for either night classes 
or short courses. Nearly all State Health Departments 
have established short courses of one or two weeks’ 
duration at various colleges expressly for water and 
sewerage employees. In some places the local water 
or sewage plant laboratory may be used for additional 
practical training, and classes may be handled in such 
laboratories under the supervision of the plant chemist 
and bacteriologist. The standard short course approved 
by the State Board of Health should generally be fol- 
lowed. In order to provide a background for the labo- 
ratory practice work, basic information in regard to 
terms, measurements, chemicals used, etc., should be 
presented in preliminary lectures. References : Harden- 
bergh, par. 236-256; Babbitt, par. 187-190; Water 
and Sewage Chemistry and Chemicals. For instruc- 
tion aids, see the next two paragraphs. 


Chemistry.—The metric system is used in labora- 
tory procedures. Alkalinity and acidity are measured 
in two ways—the intensity by the pH scale, and the 
quantity in parts per million by the use of an indica- 
tor. Chemicals combine in certain definite proportions, 
as 98 parts of sulphuric acid and 56 parts of lime to 
form 136 pounds of calcium sulphate and 18 parts of 
water. Chemicals used in water and sewage include 
chlorine, lime, carbon dioxide, aluminum sulphate, 
sulphuric acid and many others, each of which is desig- 
nated by a letter or combination of letters, that is, a 
chemical symbol or formula, as CaO for lime, and Cl 
for chlorine. In order to measure chemical reactions 
accurately, standard solutions are necessary, which 
contain a known weight of substance in a definite 
volume of solution. The basic chemical knowledge 
needed in the sewerage field can be obtained by any- 
one with a reasonable amount of study and some train- 
ing in the laboratory. References: Hardenbergh, par. 
246-253, 314-317; Babbitt, par. 381-404; Water and 
Sewage Chemistry and Chemicals. /mstruction aids: 
pH indicator; alkalinity determination equipment; 
laboratory equipment for simple demonstrations; use 
of aluminum sulphate to create a floc. 


Bacteriology—While a general acquaintance with 
the elements of bacteriology is desirable for the man 
engaged in sewerage, its application in sewage treat- 
ment is relatively small. It is desirable to know that 
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there are three main forms of bacteria—the cocci or 
round; the dacilli or rod-shaped; and the s#érilla or 
corkscrew-shaped. Most bacteria are very small, 2 to 
5 microns long (a micron is 1/25,000 of an inch). 
Bacteria multiply by division and, under favorable 
conditions, very rapidly. Bacteria are present in sew- 
age in enormous numbers and are essential in the 
sewage treatment processes. Anaerobic bacteria ac- 
complish the reduction of organic matter, while oxi- 
dizing bacteria in trickling filters and in activated 
sludge aid in final treatment. References: Harden- 
bergh, par. 235-237; Babbitt, par. 323, /mstruction 
aids: Microscope; slides showing the various types of 
bacteria; demonstration of procedures in plating, 
counting and identifying. 

Treatment Procedures; Grit Removal :—Sewage 
usually carries in suspension many kinds of matter— 
sand, silt, rags, sticks, portions of vegetables and fruit, 
and sometimes growths flushed from the interiors of 
the sewers. The first step in treatment is the removal 
of as much as possible of this suspended material. The 
sand and other mineral matter can be removed by re- 
ducing the velocity of flow of the sewage to about 1 
ft. per second, which permits settlement of the grit 
but not of the organic matter. Grit removal can be 
accomplished in any tank in which the proper velocity 
of flow can be maintained. If not removed, grit may 
cause excessive wearing of pumps and may interfere 
with sludge removal from settling tanks. The most 
effective devices for grit removal employ mechanical 
units for maintaining a uniform velocity of flow in 
the tank, irrespective of the volume of flow of sewage. 
References: Hardenbergh, par. 274-277 ; Babbitt, par. 
370-373; The Sewerage Manual, 1945, Chapter 1. 
Instruction aids: Samples of raw sewage containing 
some or all of the materials listed above; and of 
treated sewage, in glass jars; flow diagram of typical 
sewage treatment plant; profile through a treatment 
plant; the moving picture produced by the General 
Electric Co. previously listed; literature on grit re- 
moval equipment from manufacturers. 


Screenings Removal.—The larger suspended mat- 
ter should also be removed as it interferes with second- 
ary processes of treatment, as application to filters; also 
its removal constitutes a considerable step in the proc- 
ess of treatment. This removal is accomplished by 
screens composed of iron bars, set about 1” or 144” 
apart, through which the sewage flows. The larger 
solids are retained by the bars. Cleaning of the 
screens composed of iron bars, set about 1” or 142” 
disagreeable job—but is better done by a mechanical 
rake which can be actuated by a time or other auto- 
matic device. Screenings should be burned or com- 
pletely buried. Another device is the comminutor. 
This cuts the floating solids into small pieces which 
are handled in the usual processes of treatment, thus 


Left, trickling filter with spray nozzles; right, a rotary distributor. 
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A total of 12 Electro-Matics in 3 batteries of 4 filters each are on duty in the Bowery Bay Sewage 
Disposal Plant, New York City. Capacity 42,700 cfm.—for protecting ceramic diffuser plates. 


High cleaning efficiency is of primary im- 
portance in the selection of filters to protect 
ceramic diffuser plates in sewage disposal 
plants using the activated sludge process. 


AAF Electro-Matic Filters are meeting these 
rigid cleaning requirements at Bowery Bay. 
The operation of these filters is entirely auto- 
matic—the cleaning and recoating of the col- 
lector plates being functions of the cycle of 
operation. The same ingenious principle of a 
constantly moving curtain employed in the 
‘amous Multi-Duty Automatic Filter is used. 


American Air filters have long been prominent 
in the sewage disposal field. In many of the 
older plants a combination of the AAF Multi- 
Duty and Airmat filters is standard practice 
because of their large air volume capacity, 
high efficiency and low resistance to air flow. 


Complete information on the use of American 
Air filters in many of the nation’s outstanding 
sewage disposal plants including those at 
Ann Arbor, Chicago, Columbus, Cleveland, 
Indianapolis, Madison and New York is avail- 
able without obligation. Send for bulletins. 


AMERICAN AIR FILTER COMPANY INC. 


305 Central Avenue, Louisville 8, Ky.—In Canada, Darling Bros., Ltd., Montreal, P. Q. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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eliminating the problems of screenings removal and 
disposal completely. References: Hardenbergh, par. 
278-383; Babbitt, par. 355-366; The Sewerage Man- 
ual, 1945, Chap 1. /mstruction aids: Model or large- 
scale drawing of screen; drawing of sewage treat- 
ment plant with location of screen indicated; model 
or large scale picture or drawing of comminutor; 
garbage grinders; literature and models from manu- 
facturers of sewage treatment equipment. 


Sedimentation.—The next step in treatment is the 
removal of as much of the remaining suspended mat- 
ter in the sewage as will settle. Usually about one 
half of the suspended solids and about one third of 
the BOD can be removed by passing the sewage 
through a tank of the proper capacity and design. 
The tank should be large enough to provide 2 or 3 
hours detention; longer storage does not remove much 
more of the suspended matter. Tanks should be 
equipped with apparatus to collect and remove me- 
chanically the sludge that settles to the bottom. The 
processes of grit removal, screening and sedimenta- 
tion are the first steps in sewage treatment, and are 
termed primary treatment. The remaining suspended 
matter and the dissolved materials require additional, 
or secondary treatment for their removal. References: 
Hardenbergh, par. 285-313; Babbitt, par. 367-379; 


Right: 
A chlorinator 
installation. 


and 230-231; The Sewerage Manual, 1945, Chapter 
2. Instruction aids: Model of sedimentation tanks, or 
photographs and large-scale drawings; sample of un- 
settled and settled sewage. : 


Secondary Treatment; Filtration—The most com- 
mon form of secondary treatment is filtration through 
coarse stone. Treatment is accomplished by the bio- 
logical film on the particles of stone as the sewage 
passes over it. The aerobic or oxidizing bacteria in 
this biological film reduce the organic matter in the 
brief time required for the sewage to flow through the 
filter. The sewage is usually applied to the surface 
of the filter by means of a rotary distributor, but 
sometimes by means of spray nozzles. There are two 
principal kinds of filters; these differ mainly in the 
rate of application of the sewage to the surface, the 
organic loading on the filter, and whether or not the 
flow from the filter is recirculated through it. In any 
case, in a well-designed plant, a very marked degree 
of removal or reduction of organic matter is accom- 
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plished. References: Hardenbergh, par. 360-410; Bab- 
bitt, par. 417-455; The Sewerage Manual, 1945, 
Chapter 5. /mstruction aids: Model or large scale 
drawing of trickling filter, with sectional view; sam- 
ples of stone from an active filter; samples of sewage 
before and after filtration and secondary settling. 


Activated Sludge—In the activated sludge proc- 
ess, a type of bacteria is developed that has an un- 
usual ability to oxidize organic matter. These bac- 
teria require a considerable amount of oxygen for 
continued efficient performance. The oxygen is sup- 
plied and the bacterial growth is mixed thoroughly 
with the sewage by means of either (a) compressed 
air which is blown through the sewage in minute bub- 
bles while the sewage is passing through a tank; or 
(b) by means of mechanical equipment which pro- 
vides both agitation and aeration. The activated 
sludge process while generally more costly to operate 
than stone filters is capable of producing a clear, in- 
offensive and stable effluent. References: Harden- 
bergh, par. 334-359; Babbitt, par..456-486; The Sew- 
erage Manual, 1945, Chapter 3. Jmstruction aids: 
Sample of activated sludge, if procurable; model or 
large scale drawing of aeration tanks and devices; 
sample of effluent; porous tubes and plates. 


Secondary Settling —All of the methods. of second- 
ary treatment, except filtration through sand, result 
in a change in the nature of the solids in the sewage, 
but may not remove these solids. Therefore, following 
secondary treatment, the sewage must again be settled 
to remove as much as possible of the remaining sus- 
pended solids. In fact, secondary settling should be 
classed as an essential part of secondary treatment. 
Secondary settling tanks are of the same type as those 
used for primary treatment, but are generally smaller 


and provide a shorter detention period. References: 
Hardenbergh, par 369; Babbitt, par. 486; the Sew- 
erage Manual, 1945, Chapter 2. Jmstruction aids: 
Those mentioned in preceding paragraphs on sec- 
ondary treatment. 


Other Methods.—There are various other methods 
of treatment not so generally used, as chemical co- 
agulation, filtration through sand, and contact aera- 
tion. For the most part, these methods are not as ap- 
plicable to most conditions as are those previously 
described. References: Hardenbergh, par. 411-423; 
Babbitt, par. 447-455 and 270-275; Sewerage Man- 
ual, 1945, Chapter 7. /mstruction aids: Demonstra- 
tion of chemical coagulation in a mixer or a glass 
jar; demonstration of results of filtration through a 
small sand bed; sectional drawing of sand bed. 


Sludge-—The solid matter that settles to the bot- 
tom of the sedimentation tank is called sludge. It is 
scraped to a sump in the end or center of the tank by 
mechanical scrapers and pumped to a digester. Di- 
gesters are usually circular, 18 to 25 or more feet deep, 
and large enough to provide 2 or 3 cubic feet of ca- 
pacity per person served by the sewer system. Fre- 
quently they are heated, since a high temperature 
hastens and improves the digestion process, by burn- 
ing the gas collected from the digester, and using it 
to heat water, which is circulated through the digester 
just as hot water is circulated through radiators in a 
house to heat it. After four to six weeks of digestion, 
the sludge is drawn to sand beds for drying; or va- 
cuum filters may be used to dewater the sludge im- 
mediately. References: Hardenbergh, par. 424-456; 
Babbitt, par. 487-537; The Sewerage Manual, 1495, 
Chapter 4. /nstruction aids: Samples of raw, digested 





QUESTION FOR EVERY WATER WORKS ENGINEER 

























This picture of Tegul-MINERALEAD line was taken when load reached 2885 bs., the lead line having failed at 2000 lbs. 
Bell & Spigot Line installations must from time of Tegul-MINERALEAD made the test you see 


to time, meet unpredictable conditions — settling above. For purposes of comparison this included i 
of supporting terrain, for example. parallel lines, identical, except that one was joined 

To see what might happen under such conditions, with Tegul-MINERALEAD, the other with lead. 
a committee of city engineers considering the use Each was supported only at either end. 


Under a load of 2000 Ibs. of pig lead, the lead line sank to the floor. The Tegul- 
MINERALEAD line went down at 5760 Ibs. — nearly three times the weight that 
collapsed the lead-jointed line. Throughout the test water pressure in the line was 
maintained at far above the 300 Ib. limit registered by the gauge at the left — and i 
the Tegul-MINERALEAD line developed no leaks. 


This test goes probably far beyond anything your water lines will ever have to withstand, 
but the same good jointing material that came through this with colors flying, will serve you 
well under any conditions it may have to meet. 


To save time, labor and trouble in laying and maintaining Bell & Spigot water lines, acquaint 
yourself with the advantages (unmatched in total in any other compound for its purpose) that } 
are yours in 

















* 10 Ib. ingots, easy to han- 
dle, ship and store. 


* Impervious to moisture, may 
be stored in the open. 

* Cannot change its correct 
_physical composition. 

* Thiokol base reduces initial 






























leakage to minimum. Back ‘ _——a 
filling can be started at once. PRODUCTS COMPANY OF PENNA. 
MERTZTOWN PENNSYLVANIA 
e « 
Skilled labor, deep bell *ATLANTA 3, Go., 452 Spring St., N. W. 
holes and caulking are not *ATLANTA 3, Ga., 452 Spring St., N. W. NEW YORK 16, N. Y., 280 Madison Ave. 
r uvired *CHICAGO 1, III., 333 No. Michigan Ave. PITTSBURGH 10, Pa., 4656 Old Boston Rd. 
eq ' *DETROIT 2, Mich., 2970 W. Grand Blvd. _—$T. LOUIS 8, Mo., 4485 Olive St. if 
THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas ee 
You can reach an ATLAS representative at the nearest *DALLAS 5, Tex., 3921 Purdue st. *SALT LAKE CITY 11, Utah, 1212 S. Stote St. ‘ 
. . ° * lo. t. . , 
listed branch office. For illustrated literature, address Po ee rd Rope rs Ave, SAN FRANCISCO 7, Colif. 
' KANSAS CITY 2, Kon., 1913 Tavromee via H. G. Roberts, 115 Townsend St 
our Mertztown Office. *LOS ANGELES 12, Col., 172 S. Central Ave. -G. . : 
*HONOLULU 2, Hawaii, U.S.A., Lewers & *SEATTLE 4, Wash., E. N. Haligren Co. 
Cooke, Ltd., P. O. Box 2930 1252 First Avenue, S. 
inti Ss IN CANADA: H. L. BLACHFORD, Limited, 977 Aqueduct Street, Montreal, P. Q. 
We also manufacture GK and AMPCO Sewer Jointing Compounds necator Leathe 
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and dried sludge; large-scale drawing of section of 
digester, with all parts clearly labeled ; sectional draw- 
ing of sludge drying bed; photograph of vacuum 
filter. 


Chlorine in Sewage. Treatment.—Chlorine is used 
in sewage treatment for such purposes as odor preven- 
tion, bacteria reduction, BOD reduction, and control 
of filter flies. It is applied by means of chlorinators, 
when used in the gaseous form, and by hypochlorina- 
tors when used as a solution. A specified contact pe- 
riod, usually about 15 minutes, is. provided to permit 
the chlorine to react. References: Hardenbergh, par. 
457-468; Babbitt, par. 399; Sewerage Manual, 1945, 
Chapter 7. /nstruction aids: Orthotolidin testing kit; 
chlorinator or hypochlorinator; large-scale drawing 
showing a safe chlorinator room; literature covering 
safe practices in handling chlorine, obtainable from 
most chlorine manufacturers. 


Treatment Plani Essentials—A treatment plant 
should be adequate to meet all of the demands that 
may reasonably be expected to occur, both in regard 
to daily or seasonable overloads and to efficient service 
over a considerable period of years in the future. 
Treatment plants cost a great deal of money, both 
to build and to operate, and they should perform 
adequately the service for which they were intended. 
They should be economical in operation, as regards 
both money and manpower. They should be thorough- 
ly modern when built so that they provide efficient 
service for the maximum number of years. And they 
should be designed with the greatest possible degree 
of flexibility so that they may meet possible, though 
unforeseeable, conditions in the future. If there is a 
probability of considerable future growth, the plant 
should be so designed that additions may be made 
economically at any future time. References: Hard- 
enbergh, par. 259-260; Babbitt, par. 288; The Sewer- 
age Manual, 1945, entire text. /mstruction aids: Data 
on modern equipment; catalogs from equipment manu- 
facturers. This lesson should emphasize modern equip- 
ment. 

D. Hydraulics and the Flow of Sewage 


The 5 following lessons are intended to give the 
non-technical student an appreciation of the factors 
influencing flow in pipes and channels and over 
weirs, and to teach him to use charts and tables show- 
ing velocity, volume of flow, loss of head, etc. It is 
realized that this subject may be difficult to make in- 
teresting, and it is therefore suggested that maximum 
use be made of the type of material published in 
Hydraulics Simplified. 


General Factors—Units of length and weight, 
liquid volume and time-volume measurements must be 
understood ; also the basic laws of hydraulics; atmos- 
pheric pressure and pump suction; the action of si- 
phons; influence of elevation above sea-level; and of 
hot and cold water. The degree of accuracy usually 
obtainable in hydraulic computations may vary 5% 
to 10% from actual results, due to many factors that 
must be assumed. Sewage is a true liquid and obeys 
hydraulic laws. General factors influencing flow and 
their use in formulas, tables and charts are discussed 
later. References: Hardenbergh, par. 11 and 12; Bab- 
bitt, par. 55; Hydraulics Simplified, par 1-8. /n- 
struction aids: Demonstration of a siphon and of wa- 
ter pressure; comparison of metric and U. S. units of 
measurement. 


Hydraulic Definitions and Factors—The velocity 
in a pipe or channel is the mean or average velocity ; 
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the greatest velocity occurs in the middle of the pipe 
and the least where the water touches the pipe interior. 
The static head, the effective head and the slope or 
gradient are functions of flow. The hydraulic radius 
is the relation between the volume of liquid in the 
pipe and the surface area of the pipe with which it is 
in contact. The Aydraulic gradient is the line joining 
the elevation to which the water in a flowing pipe line 
would rise. The roughness of the interior of the pipe 
has a marked effect on the velocity and consequently 
the volume of flow; the smoother the pipe, the greater 
the velocity. The factor ” is almost universally used 
to designate the relative roughness. References: 
Hardenbergh, par. 13-17; Babbitt, par. 58; Hydrau- 
lics Simplified, par. 9-13. /ustruction aids: Diagrams 
showing curve of velocity in a pipe; static head; ef- 
fective head and hydraulic gradient; illustration of 
the hydraulic radius; a pipe with a very rough, eroded 
or encrusted interior. 


Formulas, Tables and Charts——The Manning and 
Hazen-Williams formulas for flow are generally used 
in sewer work. The Kutter formula is used to com- 
pute the value of the coefficient C in these formulas. 
All of these formulas are rather complicated, and for 
general use it is better to use some of the excellent 
charts or tables that are available. Standard engineering 
books on hydraulics, water or sewerage contain easily 
read tables covering nearly all sizes of pipes and 
amounts of slope. Charts and nomographs, which are 
generally a little more difficult to use, are also avail- 
able in many places. These charts are most valuable 
for preliminary and checking work, where a high de- 
gree of accuracy is not required. References: Hard- 
enbergh, par. 12,18,19, 25-40; Babbitt, par. 55-81; 
Hydraulics Simplified, par. 14.. /astruction aids: 
Large-scale tables of flow, charts of flow and nomo- 
graphs. 


Flow in Partly Filled Pipes, and in Channels and 
Flumes.—A sewer may flow only partly full, as one- 
third or one-fourth. To compute the velocity and dis- 
charge is difficult and time-consuming. Charts are 
available which give for any ratio of depth of flow to 
diameter of pipe, the velocity, discharge and area of 
flow relative to a full pipe. The flow in rectangular 
channels and in the various shapes employed in large 
sewers—egg-shaped, parabolic and semi-elliptical— 
follows the same laws as for circular sewers and the 
same formulas apply, though tables and charts for cir- 
cular sewers cannot be used. Smoothness of interior, 
slope and hydraulic radius are the principal factors 
influencing velocity and discharge. References: Hard- 
enbergh, par. 30-40; Babbitt, par 55-81; Hydraulics 
Simplified, par 11-14. /nstruction aids: Charts of flow 
for partly filled pipes; models or large-scale draw- 
ings of channels and large sewers. 


Flow Over Weirs.—The head or depth of flow over 
the weir, the length or width of the weir, the shape 
of the crest or edge and the velocity of approach are 
all important. When great accuracy is not required, 
the relatively simple Francis formula may be used. 
Charts based on this formula are available in many 
engineering texts, and tables of flow are published in 
some of them. These usually show the discharge per 
foot of length of the weir: References: Hydraulics 
Simplified, par. 151. Jmstruction aids: Models or 
large-scale drawings of weirs, with special attention 
to crests and sides. 


E. Factors in Designing a Sewer System 
Laying out the System.—The ideal layout for any 
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What g°° 


RICTION, the bugaboo to 
precision-built equipment, is 
compensated for by frictionless 
bearings. They are quickly re- 
placed where defective, yet, con- 
ditions like the pipe pictured 
above are allowed to exist. 


The pipeline shown below seems 
fairly clean, yet, even the engi- 
neers couldn’t believe that this 
small tuberculation could cause a 


What will it be—N 
A Trickle 
or a Torrent? 
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er 
d is a Bearing? 


TO A PUMP FORCING WATER 
THROUGH UNCLEAN PIPE 


friction loss of 25% until tests 
proved it true. 


Investigate! Your pipe lines may 
not be in the condition of the pipe 
above but flow tests can prove 
just how friction losses are penal- 
izing your business with higher 
power bills, higher water bills, 
larger insurance rates and lower 
pumping capacity. 


Write or wire your nearest representative. A Flexible pipe 
cleaning job can pay its. way 100% in less than a year. 





855 Board of Trade Bldg. 228 W. Broad St. 
Chicago 4, III. Columbus 8, Ohio 


1624 Harmon Place 147 Hillside Ter. 
Minneapolis 3, Minn. Irvington, N. J. 


P. 0. Box 165 P. 0. Box 694 
Atlanta Pittsburgh 
P. 0. Box 447 401 Broadway 


Lancaster, Texas New York {3 


29 Cerdan Ave. 
Roslindale 31, Mass. 


41 Greenway St. 
Hamden, Conn. 


CLLOCE wpe’ ei eawin 


¢ LOS ANGELES 

















CALIF. 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 





42 


sewer system involves the following: (a) Ability to 
serve every building in the community, existing or 
likely to be built; (b) minimum depth of excavation; 
(c) short, straight lines and adequate grades; and 
(d) avoidance of areas involving rock excavation, 
ground water and poor foundations. Complete surveys 
should be available and careful studies of these and 
of the terrain are necessary. The same factors apply 
quite generally to extensions and to new sewers which 
supplement existing lines. Inadequate planning is 
likely to be costly, even on-small jobs. References: 
Hardenbergh, par. 111, 133-136; Babbitt, par. 82 
and 90. /ustruction aids: Layout map of the sewer 
system; photographs or sketches showing rehandling 
of material in deep trenches; sheeting data; data on 
infiltration; data on rock excavation. 


Designing —After the general layout of the sys- 
tem has been completed, the probable flow in each 
sewer line must be estimated to determine the required 
size. Allowances must be made for (a) existing pop- 
ulation; (b) probable increase in population; (c) in- 
filtration; and (d) industrial and other contributions. 
Local realtors may discuss with the class the probable 
growth of specific sample areas of the community. 
After the probable flow is determined, the size and 
grade of the sewers can be taken from tables or charts. 
It is usual to lay sewers at such grades that, when 
flowing half full, the velocity will be at least 2 ft. per 
second; and when carrying the minimum expected 
flow, the velocity will be not less than 114 ft. per sec- 
ond. State Sanitary Engineering Divisions have estab- 
lished standards for grades and velocities which 
should be followed. References: Hardenbergh, par. 
121-132 and 141-147; Babbitt, par. 88 and 90. /u- 
struction aids: Population increase data for the pre- 
vious 3 or 4 decades for the community; sewage flow 
and water consumption records for the same period ; 
State Sanitary Engineering Division standards for 
sewer construction. 


Depth, Location, Layout Maps and Profiles.—Since 
sewers must serve basement fixtures by gravity, depths 
will usually be 6 to 10 ft. and may be more; but costs 
iftcrease very rapidly with depth and deep sewers 
should be avoided where possible. Underground struc- 
tures should be charted in advance; cutting into 
heavy-duty, high-cost pavements should be limited. 
Layout maps are desirable; these are merely street 
maps on which contours are shown. On these maps the 
sewers may be laid out tentatively and then checked 
in the field. When the design is finally completed, pro- 
files are drawn for each sewer. References: Harden- 
bergh, par. 135-140; Babbitt, par. 89-91; Trenching 
and Laying Water and Sewer Lines, par. 10-12. /n- 
struction aids: Street sections showing typical under- 
ground structures; street map, with contours on it, if 
possible ; a sewer profile. 


Manholes.—Manholes are placed at every junction 
of two or more sewers, at every change in grade or 
alinement, and at such other places, in lines smaller 
than 24-inch, that they are not more than about 400 
ft. apart. The line between adjacent manholes should 
be perfectly straight. To permit the use of standard 
4-ft. cleaning rods, manholes are usually made at 
least 4 ft. in diameter at the bottom and may be 
larger; manholes are tapered or domed to an opening 
at the top of about 23 ins. diameter, on which a stand- 
ard manhole frame and cover is placed. The walls may 
be of brick or lightly reinforced concrete. The base 
should be of reinforced concrete, about 8 ins. thick, 
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and the flowing through channel should be smoothly 
made. Inverts of less important sewers joining a main 
at a manhole are usually brought in at a slightly 
higher level than the invert of the main sewer. Iron 
steps should be set firmly in manhole walls to permit 
safe entrance and exit. References: Hardenbergh, par. 
78-87; Babbitt, par. 99-108; Trenching and Laying 
Water and Sewer Lines, par. 47-49. /nstruction aids: 
Large-scale drawing of manhole; sewer cleaning rods; 
actual layout of manhole junction, using large pipe. 


Specifications Specifications for materials and 
methods used in constructing sewers should be pre- 
pared and strictly followed, whether the work is done 
by contract or by force account. In some cases, results 
also are specified, as the amount of leakage or infil- 
tration that is permissible in the finished line; usually 
this should not exceed 1 gal. per hour per inch of in- 
side diameter of pipe for every 100 ft. of line. Refer- 
ences: Hardenbergh, par. 191-197, 224-228; Babbitt, 
par. 199-211; Trenching and Laying Water and 
Sewer Lines, par. 3-9. /nstruction aids: Copy of stand- 
ard specifications for laying sewers. 


F. Constructing Sewers; Trenching and Laying Pipe 


General.—Before any work is started, all of it 
should be planned and organized carefully. Many 
sewers are laid in streets, and delays in construction 
result in interference with their use and loss to mer- 
chants located on them. Essential preliminaries are 
the preparation of detailed and precise plans and 
specifications, and an estimate of quantities and cost. 
The work may be done by contract or force account. 
In any case, tools, equipment, foremen and skilled 
workmen are necessary. Records of existing under- 
ground structures are important in preventing vexa- 
tious and costly delays, interference with water, gas 
or other utilities, and sometimes revisions of plans. 
References: Hardenbergh, par. 111-116, 185-228; 
Babbitt, par. 211-254; Trenching and Laying Water 
and Sewer Lines, par. 2-12. /nstruction aids: Copy 
of specifications for laying sewers; drawing of street 
cross-section, showing typical underground structures ; 
an estimate of tools and equipment needed for a small 
job, and method of preparing this estimate. 


Surveys, Lines and Grades—When the work has 
been planned, as regards organization and general 
location of the pipe line in the street, accurate sur- 
veys must be made by which to control the work. 
Stakes should be placed at 50 to 100-ft. intervals 
along the line of the sewer to show the exact location 
and the depth of cut; the actual construction grades 
should be worked out, but these are provided during 
construction. Engineering surveys are needed, even 
for short lines one or two blocks long, as approximate 
methods may result in a sewer with a non-uniform 
grade and a tendency to clog. Grades and lines in 
sewer construction are usually given by grade boards 
which are set by transit surveys. Manhole locations 
must be established. References: Hardenbergh, par. 
185-190; Babbitt, par. 206-210; Trenching and Lay- 
ing Water and Sewer Pipe, par. 9-13. /nstruction 
aids: Demonstration of use of transit and level and 
comparison with accuracy obtained by hand or string 
level; how grade boards are set and method of meas- 
uring from them. 


Safety in Construction—Many workmen are care- 
less and when carelessness is not controlled by rigid 
inspection, many accidents result during sewer trench- 
ing and construction. Among the jobs which can be 
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THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 
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permits Strong, Lightweight, 
Built-up Construction... 


THE OPERATING ADVANTAGES of construction that 
combines strength with light weight are well known 
to sewage and water works engineers. Such construc- 
tion is possible with Everdur* because these durable 
copper-silicon alloys combine high strength with 
excellent resistance to corrosion. 

Everdur Copper-Silicon Alloys are readily work- 
able and weldable, and are available in plates, sheets, 
rods, tubes and casting ingots. Standard compositions 
are manufactured for hot or cold working, machin- 
ing or recasting. There is practically no limit to the 
types of equipment into which this durable, economi- 
cal metal can be fabricated. For detailed information, 
write for Publications E-11 and E-6. ons 


*Reg. U. S. Pat. Off. 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 
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4, shheaste converts 


sewage gas into economical, 


dependable power — with 


LE ROI ENGINES 




















‘In the Oshkosh, Wisconsin Municipal Sewage Dis- 
posal Plant, two model RX1S Le Roi Engines — oper- 
ating on “no-cost” sewage gas — have established a 
long-time record of efficient, dependable operation. 


If sewage gas is available at your plant, simply 
‘send us the B.t.u. content and the cu. ft. available 
per hour, and our engineers will work out a practical, 
money-saving program. The necessary compression 
and carburetion are readily arranged. 


Built to quality standards 


You can depend on Le Roi Engines for outstanding 
performance, because they are built by a manufacturer 
concentrating exclusively on the problems of the 
heavy-duty field, These units have the engineered 
design, ag pena ge orp arts, and quality features 
that back up your good judgment in selecting them. 
You are assured of giving your municipality depend- 
able, low-cost power. 


Le Roi Engines are available in sizes from 4 to 400 
H.P. utilizing sewage gas, natural gas, gasoline, or butane. 
Write for complete information, 

E-52 


Le Roi Company 


1770 S. 68th Street Milwaukee 14, Wisconsin 
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accomplished in a safe or an unsafe way are piling 
the excavated dirt, which should be at least 2 ft. back 
from the lip of the trench; sheeting of the trench, 
which may be needed in some soils with even shallow 
trenches—as in sandy, wet, loose or made ground; 
control over explosives; inspection and care of equip- 
ment to insure that it is in safe working condition; 
protection of openings against traffic; protection of 
workmen from traffic; etc. References: Hardenbergh, 
par. 191-198; Trenching and Laying Water and 
Sewer Lines, par. 19-24. /nstruction aids: Ask the in- 
surance company handling liability insurance for the 
community to provide literature on safe practices in 
construction. 


Marking and Cutting Pavement; Trenching—To 
insure that the trench follows the designated line, the 
pavement is clearly marked; then the surface is cut 
with air or gas hammers or similar tools, and trench- 
ing is begun. This may be by hand or by machine. 
In open areas, machine trenching is cheaper and 
faster; where there are many pipes, utilities and other 
underground obstructions, hand trenching may be 
preferable. Draining of the trench must be provided 
for, as by pumping, subdrains, or other means. Or- 
ganization of gangs of workmen for maximum effi- 
ciency depends on depth of trench, type of excavation 
and soil, etc. Rock excavation, wet ground conditions 
and tunneling may be encountered. References: 
Hardenbergh, par. 191-203; Babbitt, par. 288-297. 
The Sewerage Manual, 1945, Chapter 13: Trenching 
and Laying Water and Sewer Lines, par. 13-28. /”- 
struction aids: Show pavement cutting tools; show 
photographs of the various kinds of trenching ma- 
chinery ; use drawing or photograph to show difficulty 
of very deep trenching; use drawings to show meth- 
ods of draining trench and methods of tunneling. 


Loads on Sewers.—Tile, concrete and even steel 
pipe may fail by crushing in deep sewers unless pro- 
perly laid. The load on the pipe is greatly influenced 
by the width of the trench just below the top of the 
pipe; a wide trench places an undue load on the pipe. 
The supporting strength of the pipe is also greatly 
influenced by the manner in which it is bedded in the 
trench. There are three usual classifications: Ordinary, 
first-class, and concrete-cradle. The method of plac- 
ing the backfill around and to about 6 ins. over the 
pipe also affects the ability to resist crushing. If sheet- 
ing is left in the trench, the load on the sewer may be 
considerably increased. References: Hardenbergh, par. 
60-65; Babbitt, par. 152-157; Trenching and Laying 
Water and Sewer Lines, par. 38-42. /mstruction aids: 
Show and explain classes of bedding; show method of 
backfill around pipe. 


Laying Pipe; Backfilling—The bottom 6 inches 
or more of the trench—usually about half the diameter 
of the pipe—should be excavated carefully, with stone 
or rock removal well below the pipe level, and the 
trench shaped as indicated by the bedding required. 
For good joints, the trench must be dry, the workmen 
thoroughly drilled in proper jointing procedures, and 
a good foreman be in charge. Equipment may be nec- 
essary to handle and place the pipe; bell holes may be 
needed. Pipe should be inspected before it is laid to 
eliminate damaged or imperfect sections; purchase 
from a reliable manufacturer and careful handling 
during unloading and hauling will reduce losses. 


LE ROI ENGINES - ENGINE-GENERATORS 
MILWAUKEE 
PORTABLE AIR COMPRESSORS 


When writing, we will appreciate your mentioning PUBLIC WORKS 


After initial proper backfilling, the remainder of the 
trench can be filled by less careful methods; however, 
in streets the backfill must be properly compacted to 
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prevent a traffic hazard during and after settlement. 
Mechanical tamping is best; flooding can be used in 
some soils, but in fine clay may result in a soft fill 
which will not consolidate for a long time. References: 
Hardenbergh, par. 47, 48-51, 198-200; Babbitt, par. 
196; Trenching and Laying Water and Sewer Lines, 
par. 28-29, 43-49. Justruction aids: Inspect samples 
of good and poor pipe; demonstrate proper handling 
in loading and unloading. 


Testing the Sewers——The importance of having 
tight sewers has been mentioned. For these reasons, 
sewers should be laid under careful specifications and 
rigid inspection. Each section of sewer should be 
tested for tightness before it is covered. This is usual- 
ly best done by testing each section between manholes. 
In wet ground, infiltration into the pipe can be meas- 
ured; in dry ground, the leakage out of the sewers 
may be utilized to judge their tightness. (See article 
by I. R. Riker, Public Works, August, 1946). Refer- 
ences: Hardenbergh, par. 126 and 205'; Babbitt, par. 
42; Trenching and Laying Water and Sewer Lines, 
par. 50. /#struction aids: Demonstrate leakage into 
or out of imperfect joints, cracked pipe, etc. 7” 


Additional Subjects 


In addition to the above six principal groupings, 
there are other data that may be presented in a similar 
manner, and that may be desirable because of local 
needs or conditions. Among these are pumping, indus- 
trial wastes and administration and management. 

Under pumping, a series of four lessons can be 
given covering (1) the conditions necessitating pump- 
ing, factors in pumping raw and treated sewage and 
the range of pump capacities required; (2) the types 
of pumps generally ‘used in handling sewage and 
sludge; (3) factors in designing and operating sew- 
age pumping stations, including capacity of pumps 
and size of the sump; and (4) power for pumping, 
including the necessity for standby units. 

Industrial waste studies may include reference to 
(1) the sources and types of waste in the community ; 
(2) their general characteristics and effect on sewers 
and sewage treatment processes; (3) methods of treat- 
ment; and (4) payment for treatment. 

Administration and management may emphasize 
any one of several factors, such as office practices; or- 
ganization, and personnel management; or the oper- 
ation and maintenance of a sewer system and a treat- 
ment plant, including operating data records and 
equipment, planning for the future, and the finances 
of sewers and sewage treatment. 





Vertical Curve Design 


The practice of using a curve of constant radius in 
designing all vertical curves, irrespective of the ap- 
proach gradients, is criticized as requiring an un- 
necessary amount of earthwork and as being likely to 
cause difficulty in drainage. It is considered that the 
shortest vertical curve consistent with the requirements 
should be used. The method recommended involves the 
use of (1) a chart from which the length, radius, and 
sighting distance of any curve can be determined, and 
(2) three formulae for determining (a) the relation 
between length and radius of any curve, (b) the level 
at any point on a curve, and (c) the highest and lowest 
points on a curve. Procedure for using the chart is 
described, and two numerical examples are worked 
out.—J. Aitkin and J. Boyd: J. Inst. Civ. Engrs. 
1945-46, 25 (2), 106-21. Road Abstracts. 


Concrete Apron at Duluth Airport 


(Continued from page 23) 
been contracted for and will soon be built. 

The paving is 9 inches in depth, except at certain 
expansion joints not doweled. Here the edge is thick- 
ened to a total of 11 inches, tapering down the 2 inches 
in a 4-foot width on each side of the joint. 

The dowel bars at expansion joints are 1” x 16” 
long, placed 12” center to center. The tie bars across 
the longitudinal dummy joints are 5@” deformed x 
30” long, spaced 30” (c-c), while the tie bars on the 
transverse dummy joints are 34” x 18” spaced 18” 
on centers. 


The design of the concrete apron was in accordance 
with Westergaard’s analysis, as shown in the attached 
illustration. These are compiled primarily for highway 
loadings. Taking the values shown, and using the 
Portland Cement Association data, the bearing value 
of the apron is sufficient for an 80,000-lb. wheel load 
for 16 planes per day, with a tire pressure of 85 Ibs. 
per sq. in. Similarly, and on the same basis, the run- 
way capacity would be adequate for 160,000 lbs., or 
80,000 lbs. wheel load. 





Rees Sate Sila on —~ * sen ie tam, ut — 
Laying the Apron; hangar in background. 


Pouring of concrete was in cool weather, starting on 
Oct. 5, 1945, and being completed on Nov. 1. Curing 
was with 3 inches of straw covering, kept moist. 


Damage to Building from Broken Sewer 


In an action in the Ohio courts for damages for the 
depreciation in value of a dwelling house constructed 
on a city lot, caused by water escaping from a broken 
and defective sewer, the Ohio Supreme Court (Steinle 
v. City of Cincinnati, 142 Ohio St. 550 53 N. E. 2d 
800), affirmed a judgment of the Ohio Court of Ap- 
peals which reversed a judgment of the Court of Com- 
mon Pleas for the plaintiff for the following reasons: 

The city had obtained the right of way for the 
sewer from the plaintiff’s predecessors in 1913, con- 
structed a sewer through it, and repaired it in 1934. 
Plaintiff alleged that the house and garage had begun 
to settle and crack as a result of the water discharged 
from the sewer washing out the earth from beneath 
them; that by the middle of 1935, after the repair by 
the city in 1934, the house, garage and surface of the 
lot ceased to sink. 

The Court of Appeals found a lack of evidence that 
sewage actually permeated the lot. A finding to that 
effect would be mere conjecture from evidence tending 
to show that nearby properties were so affected. There . 





was persuasive testimony to the effect that any uneven 
settling of the buildings in proximity to the sewer, 
causing them to warp and crack, was due to the loosely 
filled ground on which they were built; also, that ex- 
cessive moisture in the ground adjacent to the sewer 
was attributable to drainage conditions apart from the 
sewer. 





Inter-American Sanitary Engineering 
Conference 


The second Inter-American Regional Conference 
on Sanitary Engineering will be held in Caracas, 
Venezuela, from Sept. 26 to Oct. 2. The sponsoring 
agencies are the Ministerio de Sanidad y Asistencia 
Social in Venezuela, the Institute of Inter-American 
Affairs, and the Pan American Sanitary Bureau. This 
meeting will be for engineers from Colombia, Ecuador, 
Venezuela, Panama, Costa Rica, Cuba, Dominican Re- 
public, El Salvador, Guatemala, Haiti, Honduras, 
Mexico, Nicaragua and the United States. At the first 
regional meeting in Rio de Janeiro in June, about 200 
engineers were present. 


1,574 FAP Projects in First Half of 1946 


Contracts for 1,574 Federal-aid projects having a 
total construction cost of $241,034,333 were awarded 
by State Highway Departments during the first six 
months of the year, according to reports received by 
Public Roads Administration. Contract awards in June 
for Federal-aid projects amounted to 334 at a cost 
of $55,132,392. State Highway Departments during 
June rejected bids for 64 Federal-aid projects in- 
volving $12,823,371 worth of construction making a 
total of 393 bids rejected by the States since January 
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1. In each instance, the low bid was in excess of en- 
gineers’ estimate of construction cost. 


4 
Per Capita Cost of Small Airfields About $10, 


In general, funds required to construct small air- 
fields—not the big ones—range from $7 to $15 for 
each person in a community, and the average cost is 
$10 per capita of a community. At Eldon, Missouri, 
where the population is only 2,590, the citizens voted 
overwhelmingly to bond themselves for an airport 
which cost $25,000, almost exactly $10 per capita. A 
fixed-base operator has leased the project on a basis 
which makes it self-sustaining. Whereas the Eldon 
project is a public airfield, airfield operators in some 
communities—both rural and metropolitan—have fi- 
nanced the construction of airfields with private capital. 








Preparing Water for Filtration 

; (Continued from page 21) 
equals the downward impelling force, after which the 
settling or terminal velocity will be constant until the 
final sedimentation zone or sludge area is reached. It 
is apparent, therefore, that sufficient depth must be 
provided to overcome horizontal flow disturbance but 
the concentration of particles reaching the sludge area 
at any given moment are in proportion to the surface 
area. 

The rectangular type of basin may be considered as 
the conventional basin. These are usually built in 
duplicate to facilitate cleaning without plant shut 
down. The length should exceed the width in ratio of 
1.33 to 1.0 and a minimum detention of 4 hours is 
usually provided. This “rule of thumb” has been suc- 
cessful in past operations and conforms in general to 





No periodic oilings are necessary on 
this hydrant. The entire bonnet section 
is of dry-top construction as the water 
is sealed away from the operating mech- 
anism by means of a stuffing box plate, 
packing gland and stem packing. But 
bearing surfaces need oil, so Mueller- 
Columbian Hydrants have an oil reser- 
voir that keeps them continuously and 
automatically lubricated. This prevents 
corrosion of parts, insures easy operation 
and eliminates excessive wear....all im- 
portant factors that mean operating de- 


pendability and lower maintenance costs. 


MUELLER CO. 


CHATTANOOGA, TENN. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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the theory previously stated. Horizontal flow rates 
should not exceed 5 ft. per minute. Actual plant expe- 
rience at Baltimore indicates that velocity above 7.2 ft. 


per minute will require the addition of excessive co-. 


agulant concentrations to assure adequate subsidence. 
Poor mixing and excessive inlet velocities to the basin 
cause most operating difficulties. Inlet channel, per- 
forated walls and other openings should not create a 
velocity that exceeds that of the mixing basin effluent 
channel. To avoid disturbance of settled sludge, in- 
coming water should be forced upward by a sloping 
baffle so as to discharge near the top. Such basins are 
periodically manually cleaned as shown in the ac- 
companying photograph. 

Continuous sludge removal apparatus equipped 
with moving rakes or squeegees close to the basin 
floor are advantageous for waters of high turbidity. 
These rakes not only move the sludge to the outlet 
entrance but also compact the deposited mass in the 
sludge zone, increasing the particle density, thereby 
giving an increased efficiency. Continuous discharge 
of the sludge is standard procedure with this equip- 
ment. Both rectangular and circular basins are gat- 
isfactory. 

The ‘‘flocculator’ is a special clarifier, installed in 
the inlet side of the basin, rotating at low speed, 
horizontally to the flow of the water. This device re- 
turns a small portion of the settled floc to the incoming 
water, which “seeds” the new floc, or provides a 
nucleus upon which new precipitates will conglomer- 
ate. Floc formation is accelerated and a heavy, rapidly 
settling particle is formed. Use of this principle has 
increased sedimentation basin efficiency and corrected 
poor subsidence into acceptable flocculation. This de- 
vice has permitted the utilization of smaller basins 
than normally would be constructed. 

Special proprietary clarifying devices have been 
developed, known as a “precipitator’’ and “‘acceler- 
ator,” based on the principle of flash mixing followed 
’ by a gradually reducing upward flow carrying the 
newly formed floc through a depth of water holding 
previously formed floc in suspension. This “blanket” 
serves as a fluid filter, with the floc particles adhering 
to the underside and finally having sufficient mass to 
move downward and settle in the outside section of the 
cone shape tank. This sludge then gradually collects in 
the bottom areas and is periodically withdrawn through 
a blow-off valve. These units are usually designed on 
the basis of a detention period of 1 hour as compared 
with the normal period of 4 hours. These devices are 
efficient for heavy precipitates. 

The newer trends in subsidence control will provide 
interesting developments in future basin design. Their 
importance in the preparation of water for filtration 
will be of considerable significance. 
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Because of increased fuel economy, 
low upkeep and much longer com- 
pressor life (3 times that of the finest 
modern engines), the modern Jaeger 
“AIR PLUS” is delivering air for less 
than it has ever cost before. Sizes 60 
to 500 ft. Ask for Catalog JC-5, 





THE JAEGER MACHINE CO, 2!" Siffice and Factory 


REGIONAL 8 E. 48th St. 226 N. LaSalle St. | 235-38 Martin Bldg. 
OFFICES New York 17, N. Y. Chicago 1, Ill. Birmingham 1, Ala. 
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STOP YOUR LEAKS with 
GLOBE GEOPHONE 
REGISTERED U. S. PATENT OFFICE 
The ear that locates 
underground leaks 








in water, air and steam pipes 

quickly and accurately 
Operates on principle of 
Seismograph. Simple. 
Dependable. Often its 
use on one leak saves 
its cost. In success- 
ful use for 25 years. 
No water system can 
afford to be without 
it. 


Price complete with leather covered 
carrying case and shoulder strap $75.00 


LITTLE WONDER PIPE PHONE 


Every service man needs one of these 





Very efficient for 
testing valves, 
| checking leaks— 
~ | water or steam— 
=| inside buildings. 
Tells if water left 
running in vacant 
Ib | premises through 
— 4 faucets, leaky 
Price complete with carrying bag $3.70 closets, etc. 


For descriptive folder and more detailed data, write 


DEPARTMENT P 
GLOBE PHONE MFG. CORP. D&Pantuent P 
Original Manufacturers of GLOBE GEOPHONES 
Manufacturers of Geophones since 1918 
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Public Works Digests 


Water Supply 


Sewerage 


Highways and Airports 


In this section are digested and briefed the important articles appearing in the 
periodicals that reached this office during the previous month. Appended are 
Bibliographies of the principal articles, in which the articles in each periodical are 
numbered consecutively throughout the year, beginning with our January issue. 


The letter and number at the end of each digest refer to those used in the Bibliography. Num- 
bers not found in the current Bibliography will be found in the one published the previous month. 


? 


The Highway and Airport Digest 


Highways and 
Erosion Control 


It is estimated that during the past 
five years damage to Oklahoma high- 
ways caused by floods and soil erosion 
amounted to $20,000,000; and that 
much of it was due to silting of stream 
channels due to farm erosion. Also road- 
side erosion often damages farm lahds. 
This could be reduced by drop inlets, 
vegetated roadsides and adequate ero- 
sion control on farms. To bring about 
cooperation of farm and highway, the 
state legislature in 1945 established a 
highway-erosion conservation policy for 
the state. State and county highway 
commissioners are required to construct, 
and reconstruct, all highways with a 
view to conserving soil and preventing 
floods, and tu cooperate with other state 
and federal agencies to that end; this 
including drop inlets and outlets, dams, 
side-hill drains; to cooperate with land 
owners in constructing and maintaining 
flood ponds, reforestation and regrass- 
ing. The program is just getting under 
way, but one county has raised the 
grade and cut diversion ditches on 388 
miles of road, constructed or repaired 
656 bridges and culverts, reconditioned 
66 culverts, reconstructed 9 ponds, built 
70 mi. of terraces and 95 diversion 
ditches.®*® 


Railroad 
Grade Crossings 


In an acceptable grade crossing, the 
roadway should be at track level for 
at least 30 to 50 ft. from the outer rail 
on each side. The crossing construction 
should be located in the center of the 
highway and of sufficient width for two 
cars to pass safely, and surfaced with 
material providing smooth riding and 
reasonable permanence, and completely 


covering the entire crossing. The cross- 
ing should be kept clear of dirt or snow 
dragged onto it from the highway. It 
should be distinctly marked by well- 
kept signs, both crossing and advance 
warning signs prominently displayed.®*? 


Highway Construction 
And National Economy 


The cost of the construction needed to 
modernize the present highway system 
in the United States to accommodate 
present traffic is estimated to be from 
16 to 20 billion dollars. A continuing 
highway construction program is an im- 


100 


portant economic stabilizer. Also it will 
provide a system of modern highways, 
eliminate the possibility of made work 
and assure a permanently stable econ- 
omy. 

For the calendar year 1946, federal 
aid and matching funds available 
amount to $2,212,000,000, made up of 
$106,000,000 of wunobligated federal 
funds, $106,000,000 of state matching 
funds, $500,000,000 of federal aid for 
1945-46, $500,000,000 of state match- 
ing funds, and $1,000,000,000 of fed- 
eral aid 1946-47 funds and state match- 
ing funds. From now on not only will 
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FRONT WHEEL 
STEER 





These two circles, 62 FEET 
with their 62 foot and 
90 foot diameters, ALL-WHEEL 


graphically demon- STEER 





strate the increased 
maneuverability that 
| results from 
All-Wheel Steer. 


lt Te i i el 


By réason of its exclusive ALL-WHEEL STEER, 
the “99-M” Power Grader— 


4Ve 


WORKS around corners where other motor graders cannot work 
GOES places where other motor graders cannot go 


SAVES time and money on practically every job 


No Motor Grader without All-Wheel Steer can hope to equal the all- 
around performance of the “99-M” — 


oc J 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 


BUILDERS OF ROAD MACHINERY 


| Austin ( )Western 


- SINCE 4859 
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When you need special information—consult the classified READER'S SERVICE DEPT., pages 83-85 
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SWEEPER 


A SSS. SECA A WS 


TRACTOR 


KEEPS YOUR STREETS CLEAN 


” At Less Expense 


Y¥ With Less Labor 


FOR ALL LEADING 
MAKES OF TRACTORS 


ITTLE GIANT TRACTOR SWEEPER meets the needs of the smaller city 

or town that wants to clean its streets at less expense and with less 
labor, yet does not want to invest in costly street sweeping equipment. 
LITTLE GIANT often cuts street sweeping expenses in half, getting the 
job done quicker and with fewer workers. 


Designed for all leading makes of tractors. Can be quickly mounted or 
dismounted. Special dust-catching hood helps keep tractor and operator 
clean. Hood can be quickly removed for sweeping snow. Operates from 
tractor seat. Long-wearing, economical Palmyra fibre brush. Long-life, 
all steel construction. Gears run in bath of oil . . . positive zerk lubrica- 
tion at all bearings. Furnished in brush lengths of 5, 6, 7,8, and 9 feet. 


Let us send you complete details and low prices. Write . . . 


LITTLE GIANT PRODUCTS, INC., 1554 N. Adams St., Peoria 3, Ill. 


View from above of 
LITTLE GIANT TRACTOR SWEEPER 
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the federal portion of state investments 
increase to a point nearer 50% of the 
total, but there will be greater participa- 
tion by the federal government, as it 
will assist in construction of primary, 
secondary, urban and interstate high- 
ways." 


Decatur Township’s 
Highway Garage 

Decatur township, Illinois, maintains 
85 miles of roads and streets. About 30 
years ago it erected a building for stor- 
age and repair of highway equipment 
on land costing $500. Its location has 
now become a congested area and the 
building too small, and last year the old 
site was sold for $14,400, a more de- 
sirable one of 3% acres bought for 
$3,000, and a new garage built for 
$10,500, using material salvaged from 
the old garage. The new one is.a build- 
ing 90 x 100 ft., of concrete blocks 
with a concrete floor, which houses 
trucks, motor patrols, road graders and 
other machinery; repair shop, tool room, 
lockers, etc. There are also bins near the 
railroad siding for sand, gravel, crushed 
stone and other materials. An unheated 
and unfloored building is used for stor- 
ing snow plows and other seasonal 
equipment.®?? 


Cement-Bound 
Macadam in Africa 


In South Africa, cement-bound maca- 
dam is laid 4” thick, or only 3” if the 
traffic is light and foundation good. The 
“‘sandwich”’ method is used, cement-sand 
mortar being spread between two layers 
of crushed stone and the road then 
rolled. The advantages claimed for this 
method over the penetration method are 
that a lower water-cement ratio can be 
used, giving greater strength; the mor- 
tar is forced into the crevices of the 
stone under pressure and not by gravity 
only ; and the compression produced un- 
der the roller gives a concrete of very 
high strength for the comparatively 
weak mix used. The construction is as 
follows: 1%” to 2” stone is spread to 
a thickness of 3” and rolled lightly, 
then covered with 1%” of 1 :2 cement 
mortar and this at once covered with 2” 
of 1” to 1%” stone, and rolled with 
an 8-ton roller. As mortar comes to the 
surface it is broomed into the crevices 
and rolling continued until the surface 
is knit and uniform in appearance. The 
whole construction must be completed 
within 1% hr. after the beginning of 
the placing of the mortar. It is easy to 
complete 40 ft. of 20 ft. width in an 
hour, the usual gang being 25 natives, 
a roller driver, mixer operator, one other 
European and a foreman. It should be 
cured for 10 days by covering with 
Sisalkraft, sand, straw, etc.*? 


Flexible Pavements 
For Airfield Runways 

Test results and experience gained by 
Army engineers since 1942 have estab- 
lished a design theory and developed a 
series of design curves for airport run- 
ways with flexible pavements. The Cali- 
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| THIS WALL 
taeda ero 







When this roadway was elevated to 
bridge level the normal slope would 
have trespassed on private property. 
However, engineers provided a simple, 
economical solution by installing an 
Armco Bin-Type Retaining Wall to 
shorten the slope and confine it within 
the right-of-way. 

ArMCO Walls are ideal for unstable 
slopes, rights-of-way, stream erosion 
and similar problems. You can easily 


51 


KEEPS A ROADWAY 


erect them with unskilled labor in any 
season. And the cost is low. 
Backfilling is done as the job pro- 
gresses and undermining during con- 
struction ig arrested. The flexible 
strength of Armco Walls overcomes 
unequal settlement without danger of 
cracking or bulging. Curves and 
changes in elevation are no problem 
and, should conditions change, these 
sturdy retaining walls can readily 





out of other people's business 


be extended or moved to a new site. 

Use an Armco Bin-Type Retaining 
Wall when you want speed of erection, 
strength and economy. It is the practi- 
cal solution wherever embankments 
must be stabilized or confined. Tell us 
about that next earth retention job 
and we'll send you specific informa- 
tion. Armco Drainage & Metal Prod- 
ucts, Inc., and Associated Companies, 


2195 Curtis Street, Middletown, Ohio. 


An ARMCO Retaining Wall confines this 
slope — prevents it from trespassing upon 
the grounds of a nearby industrial plant. 
Note the Flex-Beam Guardrail that pro- 
vides a ‘safety approach to the bridge. 
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BIN-TYPE RETAINING WALLS 
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California bearing ratio portant than grading and drainage is 
7 8910 15 20 30 40 50 607080 the absence, for a radius of about 2% 
miles (the approach zone), of obstruc- 
tions to approach, and the securing of 
oe oe oe tae air navigation easements to prevent the 


= 5 ‘iS: ‘ future erection of structures which 
_ 











Ze would impair the utility or safety of the 

field. As to distance from the center 

atl of the community, practically all of 

those using the airport will come by 

automobile so two or three miles more 

or less will count for no more than in 
the case of a golf course location. 

Design curves for thickness of pavement In designing the layout, the area se- 

and base for various single-wheel loads as lected for hangars should ensure shelter 

computed by the California method. of the doors and utilize the buildings as 
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Combined thickness in inches of pavement and base 


fornia bearing-ratio (CBR) method of 
flexible pavement design was adopted by 
the Army engineers, and was developed 
further and extended to cover the heavy 
wheel loads of military air planes. The 
CBR method is entirely empirical, con- 
sisting of determining the relative sta- 
bility of a subgrade soil by a penetra- 
tion test in which a circular piston of 
3 sq. in. area is forced into the soil 
and its load-deformation characteristics 
noted; and the relative stability value 
is applied to empirical design curves to 
determine the required total thickness 
of base and pavement. The design 
curves for single-wheel loads developed i li 6 
by the Army engineers are shown in the A Comp ete Trave ing Mixer and Paver 
illustration. For taxiways, the thickness 
is increased 25%, to allow for the Here, in one entirely self-contained and self-propelled unit, is a machine 
greater deflection under standing than Gunn ie i ie d : : 
under moving loads.=2¢ e complete mixing and paving job. The H & B Moto-paver 
ro mixes, spreads and lays any type of mixed-in-place bituminous material 
— to any road width, thickness and crown condition. No separate loader, 
— 7 ay? spreader or other paving equipment is needed—no trailer to haul it 
The most important problem in air- from one job to another ’ 
port design is the determination of the Th : : , : eel 
e Moto-paver is powered by two gasoline engines—one driving 


ultimate size and type of facilities re- : ; shy : 
quired to serve the needs of the area. the mixer and related units, the other driving the machine along the 


Determination of: size should be based road. Paving speed is 4 to 50 feet per minute, road speed up to 18 miles 
on consideration of the population of per hour. Mixing capacity is 100 to 120 tons per hour. 
the area to be served, and the value of The Moto-paver handles any medium type or low cost material, 
an airport to the residents for business di ; 2 . 

and is especially suitable for resurfacing trunk roads and streets of 


and pleasure; airline and feeder-line re- pe eh x : 
quirements, interstate and intrastate ; po- rarer mepremneemes seme morony smaller municipalities. It is also 
+ an efficient unit for new con- 


tential tourist travel; air mail and air f eo 

express possibilities ; adequacy and vol- oe ____ struction work on roads, streets, 
- S- : i . ‘ fi 

ume of inter-community surface tran Boer . airports, parking lots, driveways, 

portation; its value as an emergency ii i cn 


landing field; the existence of local in- ; oe 
stitutions where aeronautical education Bulletin MP-46, giving com- 


may be conducted; existence of indus- “ plete information and specifica- 
tries making goods used in or to be at tions, will be sent on request. 
transported by aviation; sufficiency of 
existing airports for local needs. HETHERINGTON & BERNER INC. 

To determine how many runway 
strips are necessary, and in what direc- 
tions, a knowledge of local wind char- 
acteristics is necessary. Such knowledge 
will not only permit better location of 
runways, but has been known to pro- 
vide 96% wind coverage with two run- 
ways instead of the three that had been 
planned. 

In selecting the site, even more im- BUILDERS OF PORTABLE AND STATIONARY ASPHALT PLANTS OF ALL TYPES AND CAPACITIES 
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729 Kentucky Ave. « Indianapolis 7, Ind. 
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: AFEWw FEET WIDER 
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: LONGER 
MEANS MANY YEARS 
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;™ some of your roads too narrow to handle safely 
today’s heavier, faster-moving traffic? Here’s a quick 
and inexpensive way to widen them. For Tarvia* road 
tar, or Tarvia-lithic*, makes this a simple operation. 
These paving materials are adaptable to any kind of road, 
any condition of shoulder area. 















Widening increases a road’s traffic capacity; often saves you a complete 
rebuilding job. By adding to the area driven on, widening increases the 
life-span of the road, and also makes it far safer and pleasanter to drive on. 


Thriving communities have a way of outgrowing their roads. Why not 
check yours? The Tarvia field man will be glad to work with you. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N.Y. 


New York « Chicago « Birmingham « Detroit ¢ Philadelphia « Boston « Rochester « Cleveland 
Columbus « Youngstown « Ironton, O. « Syracuse « Buffalo « Cincinnati « Bethlehem « Port- 


7 
3 { * land, Me. * Bangor, Me. « Norwood, N. Y. « Oneonta, N. Y. ¢ Elmira, N. Y. ¢e Cromwell, Conn. 
: Norwich, Conn. « Savannah, Ga « In Canada: The Barrett Co. Ltd., Montreal « Toronto 


Winnipeg « Vancouver 
* Reg. U. S. Pat. Off. 
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a wind break for the plane-parking 
aprons; also minimize snow drifts and 
get maximum sunshine on the fronts of 
the hangars. Wise provision of taxiways 
can more than double the number of 
flight operations which a field can han- 
dle, and minimize waiting periods for 
take-off or landing clearance.°* 


Bypass 
Parking Aprons 


Washington, D. C., national airport 
is believed to be the first to install by- 
pass parking aprons to relieve the con- 
gestion which occurs where taxiways 
and runways join. It is now building 
30,000 sq. yd. of bypass aprons, which 
are simply a widening of the taxiway, 


using concrete 10” thick. Planes will 
warm up on the apron instead of on the 
taxiway, permitting other planes, which 
have been cleared to take off, to pass 
without delay. 

Since construction of these aprons 
was not anticipated, it necessarily in- 
cludes subgrade treatment, since the air- 
port is built on a fill consisting of a 
mixture of river silt and clay. The sub- 
base is constructed with 3 to 4 ft. of 
very coarse material, with subdrains in 
the bottom. 

Controlled-Access 
Toronto-Barrie Highway 


Work has begun on a highway that 
runs in almost a straight line between 











The Fast Efficient way 
to “Skid-Proof” Roads 





Lignt-in-weight Baughman Cinder Spreaders are fast operators 
... for cinders, sand, salt, chips, and other skid-proofing mate- 


rial. Spreads from 8 ft. to 30 ft.... 


speeds from 5 to 25 m.p.h. 


Completely regulated volume. 


Special baffle plates keep spread to 
desired area. No waste of material... 
no possibility of injury to’ pedestrians 
or damage to automobiles. 

BUILT-IN HEATER keeps spreading 
material warm and free-flowing in the 
lowest temperatures... prevents work- 
ing parts from freezing and becoming 


brittle. 


Built of high tensile alloy steel... 
abrasive and rust resistant ... all 


Close-up of spreader mechanism. Note 
special baffle plate guards . . . an exclu- 
sive BAUGHMAN feature. 


welded construction. Genuine Timken 


bearings . 


. . heavy hardened cut-steel 


gears. Capacities 9 to 17 cu. yds. Write 
for complete information. 


Baughman Model C. Spread- 
er for dump bodies. Re- 


quires 
spread 


hopper. Wide 


pattern. Positive- 


action. Economically priced. 


Rebuilding road shoulders—an easy job 

for the BAUGHMAN. Baffle plates and 

distributor are easily and quickly 
removed. 


manufactured exclusively by 


BAUGHMAN MANUFACTURING CO., Inc. 


Factories °* 
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Toronto and Barrie, Ontario, a distance 
of 45.7 miles, located 3% to 10 mi. 
west of Route No. 11. It passes through 
no villages or settlements, but along the 
rear of farms that front on other roads. 
One house and a half-dozen barns are 
the only buildings affected, and prop- 
erty damage is reduced to a minimum. 
The entire road is of the strictly con- 
trolled access type. 

Borings were made along the whole 
length of the road and the soil analyzed 
and tested. The specifications lump all 
kinds of materials under one classifica- 
tion as “‘excavation,’’ payment for which 
also includes placing the material in em- 
bankment; but an additional price per 
cu. yd. is paid for compaction, which 
consists of rolling in 8” layers; loose 
measurement, with sheepsfoot rollers.°% 


Soil Compaction 
Equipment 

The Nevada State Highway Dept. 
has simplified its soil testing apparatus 
and soil testing procedure to about the 
limit of practicability. The equipment is 
light in weight and not bulky. It com- 
prises a posthole auger and wrench, 
soil tube or other similar equipment, a 
sensitive 5-pound scale or balance, and 
the soil compacting outfit consisting of 
a cylinder fitted with a cap, tamping 
shaft and piston. The soil removed by 
the posthole auger is tamped in the com- 
pacting tube in five layers of equal 
weight, an average of about 5 lb. of soil 
being used. On each layer the tamping 
shaft is dropped 20 times through a 
height of 18”, the piston being placed 
on top of the last layer. The volume of 
the hole from which the soil was re- 
moved is determined by filling it with 
dry sand of known weight per cu. ft.®? 


Stabilized Gravel in 
Cerro Gordo Co., la. 


Of the 1020 miles of road in this 
county, 889 have been graveled; only 
one farmer in the county does not have 
a graveled road past his door. Our sur- 
facing material is made by mixing about 
500 yd. of crusher-run gravel, 500 yd. 
of 34” crusher-run limestone and 15% 
clay. These are mixed with a blader and 
windrowed along the roadway, and the 
windrow is then bladed onto the road- 
way a little at a time, as fast as the 
traffic can compact it. Light blading 
after each rain prevents bumps and 
helps maintain a dense, well-stabilized 
surface. Each year about 60,000 cu. yd. 
of material is added to six miles of 
road. This not only maintains the sur- 
face but it raises it so that wind blows 
snow off rather than onto it, and reduces 
our cost of snow control.N%¢ 


Expansion 
Joint Practice 


An analysis of state highway spec- 
ifications with reference to expansion 
joints in concrete pavements shows that 
asphalt joints are used or permitted in 
12 states, fibre joints in 27, sponge 
rubber in 11, cork in 21, and other 
types in 20. Expansion joints are not 
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Announcing PREFORMED 


Baseal 


A SUBGRADE WATERSTOP! 


Baseal is the latest contribution by Servicised to the road Building Industry, a base-sealing strip as 
the name implies—new in purpose, performance, and design. A preformed, flexible, adhesive strip 
in a roll. Stops infiltration at the Danger Point at bottom of every Lateral Expansion Joint. 


SELF BONDING 


Baseal has this outstanding quality that after the wet concrete is poured on, sets up and becomes dry, 
a permanent bond is formed with the BASEAL, which results in a perfect watertight joint between the 


two adjoining slabs and the base strip. TIME AND LABOR SAVED 
























| Bee Se, Baseal is a pliable adhesive strip of one quarter 
Seqicised: ©’ +? Wii<— Cane-Clasiie inch thickness, and of width (usually 3 to 8 inches) 
= og and lengths to conform to width of paving slab. A 

' <7 F IGE ROR C: ORK very important feature of Baseal is its high degree 

4 YS of cohesive, adhesive, resilient and -permanent 





} plastic properties. It is easily handled, and installed. 
f Supplied in convenient roll form, each strip is 
: treated to prevent pieces from sticking together in 
Transfer shipment or storage. 


J SERVICISED PRODUCTS CORP. 


6051 West 65th Street, CHICAGO 38, ILL. 
































MOTORIZED 
PORTABLE 
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used in 5 states. The spacing varies 
from 70 to 600 ft.; the thickness from 
% in. to 1 in. In most states, dummy 
joints are made 2” to 24%” deep and 
spaced 12% to 40 ft.X® 


Bibliography of Highway and 
Airport Literature 
E Engineering News-Record 
July 25 


26. Tests of Flexible Pavement for Air- 
fields Runways. Pp. 81-85 
Civil Engineering 
August 
Highway Construction and Our Na- 
tional Economy. By Charles M. Up- 
ham. Pp. 340-341. 
Roads and Streets 


uly 
Nevada Highway Compaction Tests. 
Pp. 72-73, 125. 


New Jersey’s Unprecedented Freeway 
and hpeevey } Program. By H. K. Glid- 
den. Pp. 80 

New Jersey a Leader in Traffic Safety. 
Pp. 84- 


Novel Taxiway Improvements at 
ee National Airport. Pp. 
Stabilized Gravel Methods in Cerro 
Gordo County, Iowa. By R. E. Robert- 
son. Pp. 91-93. 

Snow and Ice Control in the District 
of Columbia. By William A. Xanten. 
Pp. 104-106. 

Fastest Concrete Paving Jobs also 
Best Quality. By Earl Withycombe. 
Pp. 107-108. 

Maintenance Costs and Methods. By 
J. S. Bright. Pp. 109-112, 126. 
Expansion Joint Practice. Pp. 113-115. 
Tr Grader Blades. Pp. 117- 


Roads and Bridges 
July 


Dual-Type, Controlled-Access High- 
way, Toronto to Barrie. Pp. 41-52, 100. 
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41. Design Réquirements for Airports. By 
W. E. Cullinan, Jr. Pp. 53-54, 78. 

42. Controlled-Access Highways. By J. D. 
Millar. Pp. 55-58, 74. 

Pe Public Works 

August 

33. Highway Maintenance Station Plan 
and Operating Rules. P. 17. 

34. Standards and — for 
Highway Signs. Pp. 23, 

35. Removing 7 Snow on Fewer 
Plows. Pp. 29, 

36. Cincinnati’s Clire Dwellers Get 
Stepped-Up Winter Protection. By C. 
E. Brokaw. Pp. 30, 58. 

37. Good Practices in Snow Removal, 
aeek Prevention and Ice Control. Pp. 


38. City Practices in My sg 4 sypeet Sub- 
surface Structures. Pp. 36, 38. 


R Better Roads 
Jul 


uly 

26. 20-Year Plan for Local Dirt Roads in 
New Jersey. Pp. 17-18, 24. 

27. Up-to-Date Township “mtd Ga- 
rage. By Charles Schultz. 19 

28. Special Purpose pyre BAB Aid 
California Me era Upkeep. By Carl 
F. Lind. Pp. 20-22, 32. 

29. Waging War 02. Roadside Erosion in 
Oklahoma. Pp. 29-31. 

30. Better and Safer Railroad Grade 
Crossings. By George Batty. Pp. 31-32. 

31. Iowa Study Discloses Factors in Tire 
Wear. Pp. 38, 40 


Ss Construction Methods 


Uugus 
8. Detroit Rebuilds se ag yaawey Un- 
der Heavy Traffic. Pp. 
X South African Muntospat ell 
une 
2. Cement-Bound Macadam Roads (in 
Sonth Africa). By A. E. Wynn. Pp. 





Highway Research Board 


The twenty-sixth annual meeting of 
the Highway Research Board will be 
held from December 5th through the 
8th at the National Academy of Sci- 
ences and the National Research Coun- 
cil, Washington, D. C. 





Highways Exempt From Order 
Delaying Construction 


According to an official statement by 
the Public Roads Administration the 
federal-aid highway program will not 
be appreciably affected by the Steelman 
order declaring a moratorium on fed- 
eral construction. The PRA has advised 
state highway departments that the or- 
der contains no direct reference to high- 
ways and will not affect projects where 
commitments have been made. Any pro- 
ject which has been programmed with 
the PRA, regardless of its status, is con- 
sidered as a commitment and will be 
permitted to go ahead. Just what the 
exact status will be of projects not pro- 
grammed was not made clear but it is 
understood that considerably more work 
is already programmed than will be pos- 
sible to get under way this year. 

At the same time the PRA has reiter- 
ated its policy of disapproving projects 
exceeding fifty per cent of 1940 prices 
and has informed the state highway de- 
partments that this criteria will be more 
closely adhered to in the future. Also 
PRA has advised the state highway de- 
partments that projects involving struc- 
tural steel should be wholly eliminated. 

Calling attention to the fact that the 
Steelman order in no way affects the 
preparation of surveys and plans the 
PRA urged the highway departments to 
make every effort to expedite advance 
planning. 
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The Waterworks Digest 


Water Supply in 
The Netherlands 


Just before the second world war, 
688 of the 1056 communities in the 
Netherlands had a central water sup- 
ply, which served about 75% of the 
total population. The average consump- 
tion was 25 gpd, of which 44% was 
taken from the dunes, 24% was ground 
water outside the dunes, and 32% was 
surface water. The development of 
these supplies had reduced the typhoid 
rate from 53 cases annually per 
100,000 in 1903 to 2.7 in 1937. 

Most of the country is low, much 
of it below high tide level, composed 
of alluvial sand and clay, and protected 
by dunes and dikes. In the western 
part, where about half the population 
lives, the porous dunes and the ground 
under them are the only sources of 
fresh ground water. In the eastern 
part, some water is obtained from the 
chalk formations, and pleistocene sand 
and gravel terraces along the river 
Meuse carry abundant water. 

In some parts of the western dune 
region pumping is decidedly overtax- 
ing the groundwater supply, drawing 
41 mgd while the maximum safe yield 
is 36 mgd. Replenishment of the 
groundwater with pretreated river and 
other surface waters has been started, 
and will be developed to a considerable 
extent.F® 


Enemy Water 
Supply Equipment 


In general, the quality of water pro- 
duced for army use by both German and 
Japanese purification equipment was ex- 
cellent. The use of chemicals for sterili- 
zation of filtered water was exceptional 
rather than a general policy, leaving 
considerable doubt as to the ultimate 
safety of the water when consumed, 
subject as it would be to after con- 
tamination in handling. The weight of 
equipment and expendable supplies re- 
quired to produce water, using the 
enemy equipment examined, was high 
in comparison to unit-capacities. Quan- 
tities of water supplied were meagre in 
comparison with minimum American 
requirements. In the field, German 
water supply, was a troop function, 
each company carrying a small Seitz 
filter. A large Seitz-type purification 
unit was issued to each division medical 
unit. The air forces used Berkefeld-type 
elements. The Germans had not used 
loose diatomite in water filtration until 
after the capture at Dunkerque of Brit- 


ish Meta units. Purification equipment 
available to troops was generally inade- 
quate to meet even basic requirements, 
so the greater portion of water needs 
was usually prepared by boiling before 
use. 

Apparently much of the fresh water 
required by Japanese troops, especially 
on the island outposts, was obtained by 
catching rain water. For field treatment. 
most of the equipment used by the 
Japanese employed Berkefeld type filter 
elements of*Japanese manufacture.A!” 


Army Water ‘ 
Supply in the War 

At the end of World War II there 
were more than 1,000 water systems 
serving the troops in the United States 
and a far greater number overseas. At 
the camps in this country, supplies un- 
satisfactory from a sanitary point of 
view averaged 13% to 15% during 
1941; but the efforts of the Sanitary 
Engineering Division and the skilled 
and faithful operation provided by the 
Repairs and Utilities Div. of the Corps 
of Engineers rapidly improved condi- 
tions, and the percentage was reduced 
to 2.5% in 1943 and about 1% in 
1944 and 1945. 

In the case of field water supplies, 
the army entered the war without ade- 
quate organization or equipment to pro- 
vide safe water under field and combat 
conditions, and those responsible for 
this condition were very unresponsive 
to suggestions for change. The army did 
not have a single method or piece of 
equipment that was effective against 
amebic dysentery, cr perhaps against 
other water-borne diseases. Army water 
supply organization was totally inade- 
quate in those areas where the great 
bulk of the troops was composed of sup- 
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ply units. The problems that arose were 
inherent in the defects of army organi- 
zation and were the result of lack of 
foresight, inadequate advance planning, 
the inflexibility of army procedures and 
the necessarily large degree of decen- 
tralization of authority to overseas com- 
manders. In the end, these were largely 
overcome by the skill of our engineers 
and the army was ‘supplied with uni- 
formily safe water.41% 


German 
Water Suplies 


Much of Germany is underlain with 
an almost inexhaustible supply of cool, 
clear groundwater, from which 75% 
of the public waterworks systems draw 
their supply, most of them by shallow 
wells 40 to 60 ft. deep but with some 
300 to 1500 ft. deep. Carbon dioxide 
is removed from well water by passing 
it through tanks that contain milk of 
lime. Iron, running from 2.0 to 0.5 
ppm. is reduced to 0.05 ppm. by aera- 
tion, settling and filtration, 75% of 
it by settling for 2 hours after aeration. 

Three types of infiltration galleries 
are used: adjacent to rivers or artificial 
recharge areas; cut into the sides of 
hills to intercept flow through seams 
in the rock; and in artificial collecting 
areas between hills. In one case a 
swamp was excavated to a depth of 
25 ft., back-filled with gravel and 
covered by a concrete slab; the water 
being removed through two 30” col- 
lecting pipes. 

Rapid sand filter plants are built 
without overhead washwater troughs; 
raw water enters through an inlet chan- 


“nel on one side of each filter, and the 


same channel serves to remove the 
wash water. One of the most commonly 
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used types of filter bottom consists of 
a series of pre-cast reinforced concrete 
slabs, 18” x 36” x 5”, in which are 
set, spaced 334” on centers, copper or 
glazed porcelain strainer heads, which 
extend about 6” into a space below the 
slab. No gravel is used, but about 6 
ft. of sand is placed directly over the 
strainers. In washing, compressed air 
is pumped into this space below the 
slab and enters the filter through the 
strainer heads. Then-water is pumped 
into the space and a mixture of air 
and water passes up through the sand; 
and finally only water is used, to free 
the filter of entrained air. Coagulants 
are used only when the water is turbid. 


Little chlorine is used compared to 
U. S. practice. 

Storage reservoirs are usually cov- 
ered, and surpass in appearance any 
in this country. At a 262 mg. reser- 
voir at Munich, in a white-tiled control 
room, was an electrically illuminated 
wall diagram, which showed by colored 
lights what valves were open, the ele- 
vation of water in each unit and the 
flow in and out of the reservoir. The 
interior finish of the reservoir was 
white. Ventilation was good and con- 
densation at a minimum. An _ inspec- 
tion gallery lined“in white tile crossed 
the reservoir. Lights with white re- 
flectors were numerous and, when they 
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SELF-PRIMING 
NO OIL USED 
UNDERGROUND 


HERE’S HOW 


“Sguccezing Water Upward’ 
SQUEEZES UPKEEP DOWN 


PEERLESS 


HI-LIFT PUMPS 


(Reg. U.S. Pat. Off.) 


For low-cost, limited water supply demands 
of multiple industrial uses. 


CAPACITIES: 600 to 3300 Gals. per hour FOR 
WELLS AS SMALL AS 4” INSIDE DIAMETER 


Peerless HI-LIFT is the pump that gives magic wings 
to water lift, with an ingenious pumping element. 


Employing simplicity to the best possible advantage, 
Peerless has replaced high shaft speed, vibration, and 
high operating cost, found in most conventional type 
pumps, with a slow, smooth continuous positive 
pumping action that literally “‘squeezes’” the water 
upward. 


The only moving part in the pumping element con- 
sists of a hard, heat-treated, chrome-plated stainless 
steel rotor, helically contoured and revolving within a 
similarly shaped cutless rubber stator. Both of these 
units are highly resistant to abrasive action. 


Buy the pump that “squeezes” water upward and 
squeezes upkeep down. Investigate today the many 
possibilities offered you with a Peerless Hi-Lift Pump. 


PATENTS: Manu- PEERLESS TURBINE PUMPS 


fact d der R. 3 = 
pe teen prt len Gearturbo (Right Angle Gear Drive) 
U.S. 1892217, 2028- Vustrated 
407 and Re-issue sineinate 
—- aaanme Capacities up to 

‘atent . By 
Exclusive License to 30,000 g. p.m. 
Robbins and Myers, Oil or Water 
Inc. Peerless U.S. seat 
Patents 2208937, _‘Wbrication. 
2338937 & 2346426. Hydro-Foil (Propel- 


Other Pats. pend. ler Type) Pumps. 


UMP24 


Capacities up to 
220,000 g.p.m. 


PEERLESS PUMP DIVISION 


Food Machinery Corporation 
Canton 6, Ohio 


Quincy, Illinois Los Angeles 31, Calif. 
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Courtesy New England Water Works Ass'n. 


Section through Wabog type filter bottom, 
showing nozzles for air and water wash. 


were turned on, the deep-blue color 
effect of the water was striking. Valves, 
gates, doors and operation mechanisms 
were of polished non-rusting steel. 

Elevated steel tanks enclosed in 
stone and brick towers, many artistical- 
ly designed, are common.®!@ 


In-Service 
Training in Louisiana 

A ‘Sectional School on Water Sup- 
ply and Sewerage,’’ conducted by the 
Louisiana State Dept. of Education, 
furnishes in-service training to opera- 
tors of water and sewage utilities by di- 
rect visits. In developing a program 
for this, two distinct types of services 
have emerged: (1) the training of new 
operators in various routines needed 
for efficient control, and (2) the up- 
grading of experienced operators in 
preparation for higher type certificates 
offered by the Louisiana Conference on 
Water Supply and Sewerage. Instruc- 
tional methods’ included _ tutoring, 
coaching, lectures, classes—both ele- 
mentary and advanced, distribution of 
booklets, motion pictures, consultation 
and advice on plant problems, experi- 
ments, tests, laboratory and field dem- 
onstrations, and construction and opera- 
tion of a scaled model plant. Courses 
were conducted during the past year 
at thirteen water plants and at three 
sewage plants; short calls were also 
made at three water plants and at nine 
sewage disposal plants. 

The certificates for water plant op- 
erators are based upon examinations 
and are of three grades: A for opera- 
tors of large treatment plants; B for 
those of small treatment plants, and C 
for operators of untreated well sup- 
plies. Of 108 candidates for certificates, 
86 have passed; and of these, 75 had 
attended the sectional in-service schools 
regularly, these including all of the 
A and B grades.**4 


Snow 
Surveys 


In some of the western states more 
than 80% of the run-off originates in 
snow fields on mountain watersheds. 
Most of this is used for irrigation, but 
forecasts provided by snow surveys are 
useful in connection with water sup- 
plies also. Nearly 1,000 snow surveyors 
from 170 cooperating agencies were 
employed during the past winter in 
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A well-calked joint—a level 
trench without humps or 
hollows—a tamped backfill 
in all but sandy soils: these 
are simple fundamentals of 
good practise in laying cast 
iron pipe. Observe them 
and you give the pipe full 
opportunity to deliver the 
centuries of useful life built 
isto it at the foundry. For, cast iron pipe, like all materials 
of construction, must be properly installed if it is to give 
maximum service with minimum maintenance cost. Our new 
16 mm. sound motion picture, ‘Installing Cast Iron Pipe”’ 
is available, on loan, without charge, to water and sewage 
works officials, engineering schools and organizations. 
Address Dept. F. Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 S. Michigan Ave., Chicago 3. 


CAST IRON PIPE 


Se EVES FOR CENTUR iC 
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conducting 2300: surveys on 925 snow 
courses in 12 states, using 185 shelter 
cabins scattered along 20,000 miles of 
ski trails. Reports on these surveys are 
issued by months throughout the winter 
season, and final water supply forecasts 
in the issues of April 1 and May 1. 
Details of making the surveys and us- 
ing the information in forecasting the 
run-offs are described in the article.“ 


De-Silting a 
Sedimentation Basin 

A reservoir 1100 by 650 ft. by 30 
ft. deep serves as a settling basin, at 
Philadelphia’s Queen Lane filter plant, 
for raw river water containing an aver- 


age turbidity of 100 ppm, largely coal 
silt and mud. Approximately 85 to 
90% of this is deposited in the basin 
and by last year the basin had received 
540,000 cu. yd., reducing its capacity 
60%. This sediment was removed this 
spring under a contract which provided 
that an electrically operated suction 
dredge be used which would not raise 
the turbidity of the water above that 
allowable for safe operation of the filt- 
ers, and that the material be deposited 
in an impounding basin across the street 
from the sedimentation basin. The con- 
tract price was 97 ct. per cu. yd. The 
impounding basin was entirely sur- 
rounded by dikes 20 to 50 ft. high, and 
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the water drained from the dredge dis- 
charge by carrying up manholes from a 
sewer that runs under the basin, and 
leaving openings in these manholes 
through which the supernatant water 
could enter the sewer ; these openings be- 
ing plugged in succession as the silt 
deposit rose so as to maintain a depth 
of water of at least 18”. The steel hull 
of a dredge constructed especially for 
this job was brought to the reservoir 
in five sections and assembled there, and 


a 600 hp. suction dredge installed in 
— 


Scheduled 
Maintenance 


This may also be termed “preventive 
maintenance’, the primary purpose of 
which is to keep service equipment and 
facilities continuously in operating eon- 
dition and repair. It should prevent 
equipment outages and maintain orig- 
inal efficiencies and serviceability over 
the useful life of the equipment. To do 
this, care operations should be performed 
at definite intervals and following a 
systematic plan of inspection, diagnosis 
and repair. The St. Louis County Water 
Company uses a preventive maintenance 
program which, starting with simple 
reminder cards covering the more impor- 
tant pieces of equipment, has been en- 
larged until it covers practically all of 
the plant equipment and _ structures. 
Four basic card forms and four sepa- 
rate files are used; the cards being: 
1—Assignment card. 2—Office copy 
card. 3—Property card. 4—Calendar 
card. The four files are: 1—Work re- 
minder file. 2—Current work file. 3— 
Property maintenance directory. 4— 
Calendar maintenance directory. Upon 
the cards are briefed the work to be 
done, when it is to be done, and who is 
to do it. The property maintenance di- 
rectory shows the work scheduled for 
each piece of equipment: The calendar 
maintenance directory shows that sched- 
uled for- each period during the year. 

This program for the large St. Louis 
County plant involves thousands of 
cards, each piece of equipment having 
its “property number’, and there be- 
ing for each, separate cards under each 
category. In the discussion of the paper. 


they were it was said that ‘a preventive mainte- 
nance program designed for the order- 
ly care of equipment in a small plant 
need not be complicated by extensive 
record forms or clerical operations. The 
basic principles are easily adapted to 
a small plant.” In such a plant “the 
. rogram functions principally as a re- 
have fire-protection sdahet of work to be done. The pro- 
community that will be “4 + e: gram simply consists of a group of re- 
as any hydrant can make it. peccuecescesss minder cards in a calendar file which is 

. 3 + conscientiously followed and carefully 
watched to prevent the loss or misplac- 
ing of cards.” Fundamentally the most 
important procedures depend largely 
upon cleanliness, thoroughness, integ- 
rity and strict adherence to schedule.41” 
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Plastic Coatings 
For Corrosion Control 


The author believes that many water 
works installations can find an econom- 
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SIMPLEX 


FILTER & WATER WORKS 


TR EEELE! 






—_— Gauges 
operate on the exclu- 
sive SIMPLEX Mer- 
cury Float Principle, a 
means for converting 
differential pressure 
heads into measure- 
ments of Loss of Head 
and Rate of Flow that 


has proved accurate and reliable under 
all conditions of service. Only one part, 
the SIMPLEX Float, moves in mercury 
to operate directly either an Indicator, 
or a Recording Pen. The movement of 
the Float and the parts it actuates is 


SIMPLEX VALVE & METER COMPANY 
6730 UPLAND STREET, PHILADELPHIA 42, PA. 
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RATE OF FLOW 
LOSS OF HEAD 
ELEVATION 
SAND EXPANSION 


CHOICE OF FUNCTION 
Indicating « Recording 


CHOICE OF MOUNTING 


-Floor Stand ¢ Operating Table 
Large Dial ¢ Wall Attachment 
or Ceiling Suspension Special 
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always strictly pro- 


portional to the Rate 
of Flow or the Loss of 
Head. 

More than 5500 
SIMPLEX Gauges are 
in use all over the 
world. Their outstand- 
ing record of high ac- 


curacy and low maintenance cost has 
won them first place in the preference 
of both design and operating engineers 
everywhere. 
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ical and effective means of corrosion 
control in cold-applied, air-dried, ther- 
moplastic protective coatings, which 
are odorless, tasteless,. chemically inert 
and resistant to cold mineral acids and 
alkalis, impervious to oils, fats, gaso- 
line and mineral salts and are insol- 
uble in alcohol and water; are noncon- 
ductors of electric current and resistant 
to eletrolysis. They adhere tightly over 
a well-prepared surface of steel, con- 
crete or wood, and withstand a remark- 
able amount of abrasion yet are plastic 
enough not to crack, check or fracture. 
The chemically resistant resins which 
show the most promise to the water- 
works industry to date are the vinyl 
resins (‘‘Vinylite’’) ; the “‘Geon’’ resins, 


which are polymers of viny] chloride or 
copolymers of this and vinylidine chlo- 
ride; and the ‘‘Saran’’ resins.”’ “*Poly- 
ethylene’, ‘‘PolystYrene’’, silicon resins 
made by Dow-Corning Corp., and baked 
phenolics may be developed for use in 
this field, but at present are not prac- 
ticable for such use. 

A protective coating made from a 
thermoplastic material will not be ef- 
fective above its softening point, which 
varies from 140°F to 200°. To make 
a surface coating, the synthetic resins 
are cut with suitable solvents which 
will give a product a fairly low evapo- 
ration rate but fairly rapid drying. All 
the solutions can be applied with stand- 
ard paint-spray equipment and most 





for hypochlorination, 


ammoniation 
and continuous 
chemical 


feeding 
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Lip 


PULSAFEEDER 





UP TO 500,000 GALLONS DAILY 
For water systems for which peak 
demand does not exceed 500,000 
gallons per day, the Pulsafeeder 
type of hypochlorinator is more 
economical and more satisfactory 
than gas chlorination. 


CONTINUOUSLY ADJUSTABLE WHILE 
IN OPERATION 

Rate of feeding with Lapp Pulsa- 
feeders is continuously adjustable, 
from. zero to maximum flow, by 
simple turning of a micrometer 
knob on the side of the machine, 
while Pulsafeeder is in operation. 
Meter-controlled model is actuated 
by water meter, provides exactly 
proportioned feeding at all rates 
of flow. 


HYDRAULICALLY-BALANCED 
DIAPHRAGM HEAD 

Exclusive Pulsafeeder construction 
is an hydraulically-balanced dia- 
phragm which isolates the piston 
and cylinder from the chemical 


solution being pumped. No pack- 
ing glands required. No corrosive 
attack on pump parts by chemical 
solutions. 


MULTIPLE-HEAD PULSAFEEDERS 
Pulsafeeders are available in models 
with one, two, three or four heads, 
all driven by the same motor. Solu- 
tions for hypochlorination, ammo- 
niation, algae control, pH control, 
color, odor or taste control may 
be fed in any combination, in ex- 
actly proportioned rates. 


SEALED-IN LUBRICATION 

All working parts of the Pulsa- 
feeder—except the motor—are en- 
closed in a housing and run in an 
oil bath. Minimum maintenance 
required, long life assured. 


Send for Bulletin 242, description 
and specifications—also data sheet 
for factory recommendations on 
your requirements. Process Equip- 
ment Division, Lapp Insulator Co., 
Inc., 213 Maple St., LeRoy, N. Y. 
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of them can be applied by brush. The 
cost of the material alone for use in 
coating a water tank would be about 
4 ct. a square foot.®!5 


Meter Maintenance 
In Detroit, Mich. 


Detroit had, on Dec. 31, 1945, 327,- 
472 water meters, being 100% metered. 
The size of meter for a given service 
is determined by the size of the. resi- 
dence or by the number of sets of 
plumbing fixtures in it. The water de- 
partment furnishes, without charge, me- 
ters up to and including 1” for resi- 
dences and up to 2” on other proper- 
ties. If the owner desires a larger me- 
ter, he pays the additional cost. For 
testing meters, the department has a 
test bench by which new % in. meters 
or 20 new 3% in. or 1 in. meters can 
be tested at one time. Each meter has 
a card in a card catalog which shows 
its complete history from the time it 
arrives until it reaches the scrap pile. 
A few years ago, a program of syste- 
matic removal and testing of meters 
was instituted, all meters to be tested 
within a 10 yr. period, but the depres- 
sion and war caused a temporary sus- 
pension of this. 

The meter repair shop personnel con- 
sists of 25 repair mechanics and 6 la- 
borers. The field work is carried on by 
12 repair mechanics using a half-ton 
truck, who install and service all me- 
ters 1” and smaller, repair meter leaks 
on the premises, remove meters for 
testing and replace them. Four 2-man 
crews service all larger meters and test 
all meters at stated intervals.¥48 


Sanitation in 
Latin America 


Although Latin America has many 
fine water supplies, water treatment is 
in general practice only in the large 
cities. Only large cities chlorinate their 
water supplies and maintenance of a 
desirable residual throughout the dis- 
tribution systems is uncommon or un- 
known. The distribution mains are gen- 
erally smaller than in North America, 
partly because fire protection is less im- 
portant. Only a small percentage of the 
service connections are metered, and a 
recent survey in one city showed that 
90% of the unaccounted for water was 
wasted in house plumbing. 

Sewage and waste disposal vary from 
very good in some large cities to very 
poor. Even privies and latrines are not 
common in poorer areas, and intestinal 
diseases are prevalent. A major diffi- 
culty of developing sewerage systems 
is that the cost would be out of propor- 
tion to the value of the dwellings to 
be served. Most of the larger cities are 
situated on the coast or large streams 
and disposal of their sewage by dilu- 
tion is satisfactory. Refuse and garbage 
are most commonly disposed of by land 
fill. 

Eighteen American countries and the 
United States have been working to- 
gether through the Inter-American Co- 
Operative Health Service to promote 
improvements in water supply, excreta 
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THE WHOLE TOWN’S TALKING! 























| housewife in town is bursting with the exciting news 
of snow-white washes, with less effort, less soap. 

The reason? Their city management has installed modern, 
efficient Permutit* Water Conditioning equipment. It’s the 
biggest thing that has happened in years. 


From now on, municipal water will be clear...soft...iron-free! 
And good water does more than end household drudgery; 
it benefits everyone in town—shops, restaurants, and industry! 





If your community has a hard-water problem—and the chances 
are it has—why not let the engineers of America’s most 


PERMUTIT SPAULDING PRECIPITATOR ... removes 


experienced water-conditioning company solve it for you. water hardness, dirt, and color by the 

Write today to The Permutit Company, Dept. PW9, sludge —— process. This — oe 

. . iment cuts detention time, saves chemicals, 

330 West 42nd St., New York 18, N. Y., or Permutit Company cakes only helf the space of foomerasttiiods. 

of Canada, Ltd., Montreal, This is only one of many Permutit methods 
* Trademark Reg. U.S. Pat. Off. of treating municipal water supplies. 





PERMUTIT 


AW _ WATER CONDITIONING HEADQUARTERS_W WW 





When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 








USEFUL NEW BOOK 
“THEORY awn PRACTICE oF 


FILTRATION 


By Geo. D. Dickey and Chas. L. Bryden 


Covers Water, Sewage, Oil, Air, 


Gas and Light Filtration 


Just the book for those who wish a 
full understanding of filtraticn. Ux s 
history, theory, practice, Makes the en- 
gineering aspects easy to understand. 
Practical and Specific 
Describes in detail all types: Leaf, Plate 
and Frame, Continuous Drum Vacuum, 
Edge. Deals with classification, thicken- 
ing and settling of solids, coagulation 
and conditioning, filter aids. Complete, 
authoritative. 346 pages, illustrated. 
Money back if not satisfied. 


19 chapters cover: 


History, Theory Sewage Clarification 
Objectives 

Preparation 

Filter Media 

Gravity Filters 

Pressur te: 





Squeeze Presses 
Laboratory Filters 
Oil Filters, Testing and Selec- 
oil liers tion 

and Oil Separators Installation and 
Water Filtration Operation 


ateeueeeeess CLIP AND MAIL #822 ee2eee0, 
PUBLIC WORKS PWw946 
310 East 45 St. New York 17, N. Y. 


| enclose check for $6. for Theory & 
Practice of Infiltration. If not entirely sat- 
e+ na can return it in 5 days for full 
refund. 


Street 
I. oii och conseabs< a virkicceeen 





A Watertight Combination 
Hard to Beat 

HYDRO-TITE—The dependable self-caulking joint 
compound for jointing cast iron water me 
uniform—easy to prepare—easy to use—in service 
for more than 30 years. . 

FIBREX—A itary ed like braided 
jute—will ane beeed oe 3 lighter than 

3 jute—put up in pound reels, 


HYDRAULIC DEVELOPMENT 
ole} 3-20) 7 eh le), | 








disposal, general sanitation, malaria 
control, therapeutic and health educa- 
tion services, and training of health 
personnel. Co-operative water supplies 
have been initiated in 14 countries. 
Malaria control has been effected in 15 
countries around Army and Navy bases, 
airports and seaports and other strategic 
areas. About 70 health centers are being 
operated .41%8 


Plankton and 
Spring Overturns 


“The whole subject of the seasonal 
periodicity of plankton organisms is 
wrapped in mystery but it seems clear 
that it cannot be solved by paying at- 
tention solely to the inorganic chemistry 
and temperature of the lake. Biotic 
phenomena—by which I mean such fac- 
tors as competition, grazing by zoo- 
plankton, age of the population, acces- 
sory growth factors of vitamin nature 
and the possible role of antibiotics, ana- 
logous to streptomycin—must all be 
investigated. Chlorella cultures have 
been found to produce an antibiotic, 
but no antibiotics have yet been demon- 
strated for planktonic algae in nature, 
although their existence has been sus- 
pected.’’519 


Bibliography of Waterworks 
Literature 


Journal, American Water 
Works Ass’n—August 

Records for Personnel Work. By 
Philip B. Niles. Pp. 901-902. 
Kanployes ——- and Rating. By 
Stephen B. Casteel. Pp. 903-906. 
Developing Better Managers. By H. 
W. Lundin. Pp. 907-910. 
Employee Pension and Retirement 
a. By Dale L. Maffitt. Pp. 911- 
9 


Union Relations With Public Owner- 
so Wendell R. La Due. Pp. 


ership. By Van Horn Ely. Pp. 921- 


929. 
A Scheduled emenanes Program 


for Water Works. By H. O. Hartung 
and W. Victor Weir. Pp. 930-951. 
Army Water Supply in World War 
ia W. A. Hardenbergh. Pp. 952- 
95 


Enemy Water ye n-wl Popwent. By 
Cc. W. Karstens. Pp. 959-968. 

Cooperative Sanitation in the Ameri- 
ose By Harold B. Gotaas. Pp. 969- 


972. 

Boiler Water Quality and Treatment. 
By Kenneth W. Brown. Pp. 973-979. 
Bacterial Oxidation of Ammonia in 
Circulating Water. By J. C. Hill. 
Pp. 980-982. 


Journal, New England Water 
Works Ass’n—June 
Cooling-Water Benefits From _ In- 
creased River Flows. By M. Le Bos- 
quet, Jr. Pp. 111-116. 
The Development of Plastic Coatings 
for Corrosion Protection in the Wa- 
terworks Industry. By Arthur B. 
Smith. Pp. 117-131. 
Water Supply Practice in Germany. 
By Arthur E. Gorman. Pp. 132-152. 
Mathematics as a Tool in the Water- 
works Laboratory. By Harold A. 
Thomas, Jr. Pp. 153-161. 
Metropolitan Water District Financ- 
ing and the Cost of Metropolitan 
Water. By Karl R. Kennison. Pp. 
162-181. 
Problems of the Spring Overturn in 
Stratified Lakes. By Edward S. Dee- 
vey, Jr. Pp. 182-187. 
Corrosiveness of Water to Metals. 
By Thomas R. Camp. Pp. 188-216. 


Engineering News-Record 

July 25 
Water for the Holston Ordnance 
Plant. Pp. 68-69. 

August 8 
Break-Point Chlorination Increases 
Manganese Removal in Sand Filters. 
By 8S. E. Edwards and G. B. McCall. 
Pp. 89-90. 


‘ufacturing and 


‘neers, the Roberts 





PUBLIC WORKS for September, 1946 


Known Around the World 
as the Sign of Exellence in 
Water Treatment Equipment 


The years of experience behind the 
Roberts nameplate is your assurance 
that any water rectification problem 
is expertly handled 
to your best ad- 
vantage. As man- 





Gravity Filters 
= 


Softening Plants 


installation engi- and Eqyipment 


Pressure Filters 
. 
Zeolite Softeners 
e 
Swimming Pool 
Recirculating 
Apparatus 
* 
Special 
Water Treatment 


organization is 
equipped to meet 
your exact needs 
regardless of the 
size of the equip- 
ment or the com- 
plexity of the 
problem. 
‘ We invite your inquiries 
ROBERTS FILTER MFG. CO. 
Darby, Pennsylvania 

















E Ww! Second Edition 


N 
“WATER SUPPLY 
ang PURIFICATION 


By COL. W. A. HARDENBERGH 


Practical, includes Valuable Lessons 
Learned in War Sanitation 


Clear and concise text. Tells how to: 1) se- 
lect best source of water supply, 2) estimate 
probable quantity of water you can obtain 
from a source, 3) provide pipes and acces- 
sories to deliver water to consumers, 4) de- 
termine capacity of each of a distribu- 
tion system. Also exp) in detail the 
methods of treating water so it will be soft, 
clear, palatable and good from public health 
standpoint. 457 pages, 5% x 814, 148 illustra- 
tions. Money back if not entirely satisfied. 


Partial Table of Contents 


Consumption of Water; Rainfall; Evapora- 
Ervoirs: Pipe Condulter Lavine Pann aes 
; pe nm ; i 
Maintaining Lines; P j 
System; Hydraulics of Flow; 
tribution System; Pumps and | 
ter Purification; Physical, Cl 
tion 


D a 
; Sedimentation and Coagulation: 
Filtration; Disinfection; Removing Dis. 
Feet Maren: P Se ns of Corrosiveness; 

lo : - 
Sar foe r Control; Design of Treat 





PUBLIC WORKS 

310 East 45th St., New York 17, N. Y. 
Enclosed $4.50 for latest edition 

Water Supply and Purification. | ean 

return in 5 days for refund tf not 

satisfied, 
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Case History No. 7 








WM. H. SCHNEIDER, 
Supt. and Chemist 
Water Filtration Plant, 
Fremont, Ohio 


A SOFTENING PLANT 


“The City of Fremont, Ohio, located on 
the Sandusky River in North Central Ohio, 
in the year of 1928 designed and built a 
water softening plant to handle 3,000,000 
gallons of water per day. The plant was 
planned to soften and purify the very flashy 
Sandusky river water, with a _ turbidity 
reaching 3,000 p.p.m. and hardness up to 
660 p.p.m. 


“The plant was of a conventional design, 
employing Lime and Soda Ash for softening 
and Alum for coagulation. Trouble was en- | 
countered in forming a satisfactory floc in 
the colder months, especially with high 
turbidities. As the city grew and the de- 
mand increased, it was necessary to find a 
remedy for this condition, and after run- 
ning laboratory tests indications were that 
an iron salt would give better results. An 
old feeder was converted so as to make it 
possible to run a plant scale test, using 
FERRI-FLOC. 


“The conclusions reached from this plant 
test prompted our purchasing new feeding 
equipment suitable for feeding FERRI- 
FLOC. As a result of this change, we have 
secured a more satisfactory finished water 
throughout the entire year. 


“Our thanks to the Technical Staff of the 
Tennessee Corporation for their assistance 
in solving our problem.” 


(Signed) Wm. H. ScHNEIDER 





TENNESSEE CORPORATION 


Manufacturers of Ferri-Floc 
ATLANTA, GEORGIA LOCKLAND, OHIO 
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IF YOU HAVE A SOLUTION © 
FEEDING PROBLEM 





Install 
OMEGA 


ROTODIP FEEDERS 


Don’t take your feeding problems 
lying down — send them to Omega! 
If you must feed water treating chem- 
icals in solution by gravity then you 
should consider the Omega Rotodip. 
Ideal for feeding liquid alum, ferric 
chloride, hypochlorites, acids, etc. 
with an accuracy of + 1%. The spe- 
cial shape of the rotating dippers in- 
sures precise delivery, and feeding 
rate is infinitely adjustable over a 100 


to 1 range. 


Omega Rotodip 
Feeder continuously 
meters and feeds up 
to 800 G.P.H. Widely 
used with automatic 
and proportional 
control devices. 


Write for Bulletin 








OMEGA PRODUCTS 
Gravimetric Feeders * Dust Removal Equipment 
Volumetric Dry & Solution Feeders 
Lime Slaking Equipment 
Laboratory Stirrers * Bucket Elevators 











OMEGA MACHINE COMPANY 


(Division of Builders Iron Foundry) 
96 CODDING STREET © PROVIDENCE 1, RHODE ISLAND 


When you need special information—consult the classified READER'S SERVICE DEPT., pages 83-85 
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Water Works Engineering 

July 24 
Fifty-Year Accumulation Dredged 
From Sedimentation Basin. By Jo- 
seph E. Gill. Pp. 850-853. 
Purification of Polluted Water for 
the Gold Coast, West Africa. Pp. 
860-861. 
New York State’s Control of Water 
Supply Projects. P. 865. 

August 7 
Cleanliness vs. Water Cost. By Ar- 
thur T. Cook. Pp. 910-912. 
World’s Largest Water Supply Reser- 
voir Fills. Pp. 914-915. 

. Rehabilitating Overloaded Water- 
works System. Pp. 917-919, 949. 
Employe Retirement System Now in 
Effect in Oregon. P. 920. 

Slip Gauge for Determining Filter 
and Backwash Rates. By A. A. 
Hirsch. Pp. 921-922. 

Netherlands Water Supplies Badly 


Water & Sewage Works 
July 
The Water Supply in Frankfurt, 
Germany. By K. S. Watson. Pp. 257- 
260 


Hydraulics for the Practical Water- 
works Man. By Robert W. Angus. 
Pp. 261-266. 

Willing Water. By A. H. Ullrich. 
Pp. 273-275. 

Europe’s Biggest Earth-Dammed 
Reservoir. (Ladybower, England.) 
By Hubert E. Bird. P. 6. 
Damaged by the War. Pp. 924-926. 


Civil Engineering 
August 
Snow Surveys Forecast Water Sup- 
ply. By R. A. Work. Pp. 342-345. 


Water and Sewage 
June 
Why Chlorination of Vancouver's 
Water Has Been Discontinued. By 
E. A. Cleveland. Pp. 20- 22, 55. 


. Chlorination of Water Mains. By E. 
: | j I Windle Taylor and S. C. Whiskin. 
Pp. 28-29, 38. 

July 

. Water Works Systems in Canada. 
UNTIL HE GETS YOUR eesti 

. Pr ae Filtration in Canada. Pp. 4, 
Chlorination in Canada. Pp. 6, 145 


VALVES OR HYDRANTS? | 2 rmgiege 


August 

New Ideas in Applying Copper Sul- 
phate to Reservoirs. By Elon P. 
oh Fy tee Griebel, John Kings- 
ee . ey 4% -1¢ 

ATHER TIME has a way of raising the devil Se Sn rare 
ith h d t d b = oo a ree oe Arbor. 

n n n y . Caswell. Pp. -26. 

we some varves of nycrams, G cing Designing Water Works and Sewer- 


P in Central A ica. By Jot K. 
kind to others. Hundreds of water works men =e. 


e ° X Proceedings, Louisiana Conference 
can attest to the fact that time has been kind on Water Supply and Sewerage 
Tear of 1946 
nts. . 11. Measurement of the ‘eae of Liquids. 
to Eddy Valves and Hydrants pennant of see Foon a8 | 
12. The Importance of Laboratory Con- 
sg ad a tee pan bag  at 
. y J. A. K. Van Hasselt. Pp. 17-22. 
There’s a reason — and that reason is sound . Fhe Develesment of Geeunl Water 
— By Paul H. Jones. Pp. 23- 
design and skillful workmanship. You can put impurities Found in Natural Waters 
an eir Removal. By John lL. Por- 
an Eddy valve or hydrant down — and leave ter. Pp. 29-33. 
5. wearer ae * “iptet meeely 
Systems. v. A. &. n Hasselt. 
it down, without any fear of trouble. Specify Pp. 34-46. e iioe sa 
oer piles _ en, Tent. 
y illet Dp - 
Eddy when you buy. . Operation and Maintenance of Rapid 
Sand Filters. By S. Steve Carnegie. 
Pp. 45-47. 
8. eee te a By Daniel 
} nters. Pp. 48-51 
EDDY FOR LONGER SERVICE 9. Causes of Tastes and Odors in Wa- 
‘ ter Supplies. By Mathew C. Hunter. 
Pp. 52-56. 
Break-Point Chlorination Practices. 
By J. M. Van Gelder. Pp. 57-62. 


, Wi . Corrosion Control of Metal Stru-- 
>, —* tures by Cathodic Protection. By M. 
C. Schwartz. Pp. 63-66. 
ae | . Adequate Water Distribution. By P. 
} S. Winchester. Pp. 67-72. 
} 3. Water Meter Maintenance. By Joseph 
. Anselmo, Jr. Pv. 73-76. 


Report on Sectional Schools. By A. 


v7.4 MYA C Cc re) nt PARLY : , ee Pp. 10 —T 


Journal, Western Society of 
Engineers—June 
WATERFORD, NEW YORK 5. General Dam Design Problems. By 
E. J. Wanless. Pp. 66-70. 
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In Savannah, Goerghe : ) 


IT's LAYNE—95 percent 


In picturesque, progressive and industrially important 
Savannah, Georgia, and her adjacent territory, Layne 
high efficiency Well Water Systems score 95 per cent. 
They are serving the city of Savannah, which is full 100 
per cent Layne equipped—Ship Yards, Chemical Works, 
Dairies, Laundries, Cotton Compresses and Warehouses, 
Cotton Oil Plants, Lumber Mills, Paper Mills, Fertilizer 
Works, Packing Houses, Cement Works, Powder Plants, 
Cemeteries, Tourist Court and numerous other industries. 
Such a record of preference is the direct result of out- 
standing efficiency, extraordinary quality and complete 
satisfaction provided by Layne Well Water Systems. 


Layne high efficiency Well Water Systems are designed, 
built and installed complete by Layne’s own engineers and 
field crews. Each System is thoroughly tested and adjusted 
for peak efficiency and low cost operation before delivery. 
From pump head to sand screen, every unit is made of 
the very finest quality materials. 


If you wish illustrated literature, bulletins, etc., address 
Layne & Bowler, Inc., General Offices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine Pumps are available in sizes to pro- 
duce from 40 to 16,000 gallons of water per minute. High 
efficiency saves on power cost. 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. * 
Layne-Atlantic Co., Norfolk, Va. .* Layne-Central Co., Memphis, 
Tenn. * Layne-Northern Co., Mishawaka, Ind. * Layne-Louisiana 
Co.; Lake Charles. La. Louisiana Well Co., Monroe, La. 
Layne-New York Co., New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio * 

Co., Houston, Texas * Layne-Western Co., K i 
Layne-Western Co. of Minnesota, Minneapolis. Minn. * Interna: 
tional Water Supply Ltd., London, Ontario, Canada * Layne-His- 
pano Americana, S. A., Mexico, D. F. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 





TRACKS DOWN 
) WATER WASTE FOR 

NATIONALLY KNOWN 
MANUFACTURER 








A large manufacturing plant never knew how much 
water it wasted until a Builders Propeloflo Meter was 
recently installed. The 8” line, previously unmetered, 
supplied water at 70 Ibs. per sq. in. for continuous 
blowdown, cooling heat exchangers, washing down the 
boilers, cooling the bearings of coal feeders, etc. When 
this Propeloflo Meter showed that an excessive amount 
of water was being used . . . between 7 and 8 million 
Ibs. of water per 24 hrs. . . . a new boiler room routine 
was adopted which effected large savings. 


The Propeloflo Meter tracks down waste and is suc- 
cessfully used for metering lines carrying hot or cold 
water ... as well as other free-flowing liquids such 
as clear effluent from sewage and trade waste treat- 
ment plants. Its streamline Venturi design creates 
uniform velocity distribution and gives exceptional 
accuracy through a wide range of flow with low loss 
of head. The Propeloflo is complete in itself and easily 
installed in any pipe. For Bulletin 350A, address 
Builders-Providence, Inc. (Division of Builders Iron 
Foundry), 16 Codding Street, Providence 1, R. I. 


AUXILIARY EQUIPMENT AND SECONDARY INSTRUMENTS 
CABLE-OPERATED TOTALIZER, INDICATOR, RECORDER 
CABLE-OPERATED TOTALIZER 
ELECTRICALLY-OPERATED TOTALIZER, INDICATOR, RECORDER 
ELECTRICAL CONTACT FOR BATCH CONTROL 
TREET-O-CONTROL FOR CHEMICAL PROPORTIONING 


SOLID EXTENSION FOR COUNTER WHERE METER MUST BE 
LOCATED BELOW FLOOR OR GROUND LEVEL 





Venturi, Propeloflo and Orifice Meters @e Type M and 

Flo-Watch Instruments e@ Filter Controllers and 

Gauges @ Master Controllers @ Kennison Nozzles 
e Chronoflo Telemeters @ Conveyor Scales 


BEFORE YOU BUY ANY FLOW METER, 
CHECK WITH BUILDERS 











BUILDERS—PROVIDENCE 


BUILDERS 


When you need special information—consult the classified READER'S SERVICE DEPT., pages 83-85 
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The Sewerage Digest 


Sulfides and 
Sewer Corrosion 


This article is considered by W. H. 
Wisely ‘“‘one of the outstanding con- 
tributions to the sewage works literature 
of recent years.” It is based upon inves- 
tigations conducted by the Los Angeles 
County Sanitation District, involving the 
making of over 60,000 sulfide analyses. 
Space limitations permit giving only a 
brief summary of the conclusions of the 
report, which covers 43 pages. It was 
concerned entirely with the effect of sul- 
fides on sewers and not at all with their 
effect upon sewage treatment. 

In free-flowing sewers, sulfides are 
produced only by slimes on the sub- 
merged surface of the sewer and by 
deposited sludge. In the flowing body of 
the sewage, sulfides are not generated 
but on the contrary are destroyed by 
oxygen which is continually being ab- 
sorbed from the surface. Sulfate is the 
chief source of sulfide, but other sulfur 
compounds contribute. 

The rate of generation is propor- 
tional to the strength of the sewage and 
to the area of biologically active surfaces, 
increasing 7% for each degree centi- 
grade rise in temperature. The amount 
of sulfide reaching the end of the sewer 
is always substantially less than the 
amount generated, since part is lost by 
oxidation and by escape of HS. Due to 
the rapid conversion of H2gS to HgSO, 
on the exposed sewer walls, the atmos- 
phere is generally far below equilibrium 
with the liquid, saturations of 5 to 10% 
being generally found. 

Large concrete sewers probably can 
be protected from attack by the H2SO, 
by clay liners of low porosity, but no 
other lining materials have yet been 
proven safe for long-time protection. 
Rate of production of sulfide in sewers 
may be diminished by diluting the sew- 
age with unpolluted water, by curbing 
industrial wastes of high temperature or 
of high content of organic matter, or by 
partial treatment of the sewage to lower 
the B. O. D. Raising the pH to prevent 
escape of H2S is sometimes practical. 
Mechanical removal of slimes and sludge 
deposits may reduce sulfide generation. 
Chemical cleaning, as by sulfuric acid, 
destroys the slimes and prevents subse- 
quent sulfide build-up for several days. 
Chlorine is efficient in destroying sul- 
fides; sterilization of the sewage flow 
does not necessarily affect the sulfide 
output by the slimes, but the slimes may 
be destroyed if sufficient dosages are 


used. Aeration may be used to destroy 
sulfides by oxidation, especially imme- 
diately ahead of treatment plants. Par- 
tial suppression of biological activity 
in sewers will prevent sulfide build-up; 
various toxic agents for this purpose are 
being studied — chlorinated phenols, 
propanes, butanes and benzenes. Ferrous 
or ferric salts can be used economically 
to reduce dissolved sulfide concentra- 
tions to a level of 1 to 2 ppm; mixtures 
of ferric and ferrous salts are more ef- 
fective than either‘alone. Copper and 
various other metal salts may be useful 
if available at low cost. Addition of am- 
monia to the atmosphere of large sewers 
is an economical method of preventing 
corrosion. Drying the sewer walls by 
ventilation prevents the conversion of 
H.2S to H,SO,4. 


Bacteria Reduction 
In Los Angeles Sewers 

Three thousand miles of sewers, some 
individual sewer lines 50 miles long, 
which serve the Los Angeles area, con- 
verge into an ocean outfall at Hyperion 
with peak flows of 200 mgd; and result- 
ing beach pollution caused the State 
Board of Health to quarantine the miles 
of recreation beaches in Santa Monica 
Bay. To remedy this, the Bureau of 
Maintenance and Sanitation has been 
experimenting for months and has de- 
veloped a method by which bacterial 
population in the sewage can be re- 
duced 50% by the proper uniform dis- 
tribution of chlorinated hydrocarbon 
through the entire flow, using a dosage 
of from 1 to 2 ppm on different types 
of fresh sewage. This method does not 
require extensive equipment, the chemi- 
cal is not dangerous to personnel nor is 


it difficult to handle. Putrefaction and 
the formation of hydrogen sulphide are 
retarded, the sewage remains compara- 
tively fresh. The chemical appears to 
dissolve or emulsify greases, thus de- 
stroying the gelatinous protective sheath 
around bacteria, and it appeared that 
this might account for additional ac- 
celerated destruction of bacteria after 
contact of the treated sewage with sea 
water. Also this treatment removes 
greases, slimes and bacterial growths 
that previously adhered to the sides of 
the sewers. Since beginning extensive 
use of the combined chemical treatment, 
heavy sewer gases have practically dis- 
appeared from the sewers and forced 
ventilation is no longer necessary for 
protecting the sewers from H2SQx, cor- 
rosion. 

The method consists of applying 
“‘Chloroben”’ in the proportion of 1 ppm, 
plus chlorine at the rate of 20% of the 
chlorine demand, in manholes in the 
upper reaches of the sewer system 
where the sewage is relatively fresh. In 
the case of emergency and shock loads 
of heavy industrial waste discharges, 
more chlorine is added.¥® 


Heating 
Digesters 

Good operation of a sludge digester 
necessitates continuous maintenance of 
the temperature best suited to the oper- 
ation of the bacteria which effect the 
digestion. In one case whenever raw 
sludge was added to a tank, the tem- 
perature of its contents dropped 7° to 
10° and there was a corresponding drop 
in the gas production (which is a meas- 
ure of the digestion taking place). The 
original and still common method of 


H2S IN AIR 


H2S IN WATER 


Courtesy Sewage Works Journal 


Typical test in a large sewer for hydrogen sulfide in the sewage and in the air abeve. 
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Courtesy Sewage Works Engineering 


Diagrammatic arrangement of piping for external digester heating. 


heating tanks by means of pipes sup- 
ported on the walls, cannot supply uni- 


form heat throughout the tank or maxi- 


mum efficiency of the heat applied. 
Apparently the only way to secure this 
is to heat the sludge before it is added 
to the digester; also to minimize the 
amount of water to be heated by con- 
centrating activated and other dilute 
sludges. To preheat the sludge on a 
batch basis, especially in a small plant 
where sludge is drawn only once or 
twice a day, is impracticable. Instead, 
the author recommends continuous heat- 
ing of the sludge in the digester by 
passing the tank contents through an 
outside heating unit. 

The illustration shows diagrammati- 
cally a digester, an external heater, and 
a circulation pump with piping so ar- 
ranged that the upper two-thirds of the 
digestion tank is continuously turned 
over and heated; the raw sludge, as it 
is added, being mixed with the tank 
contents and passing through the heater. 
This arrangement allows use of the most 
economical size unit, maximum preheat- 
ing of the raw solids, and premixing 
and seeding with active organisms. In 
small digestion tanks, up to 45 ft. diam- 
eter, a single point of discharge will be 
adequate; for larger tanks there should 
be two or more discharge points. The 
recirculation pump should be capable of 
completely turning over the upper two- 
thirds of the digester contents every 24 
hours. The heater is a completely self- 
contained source of heat employing an 
immersion type sewage sludge gas 
burner with fire tube flues arranged to 
heat a water bath which in turn trans- 
mits the heat to the sludge as it is re- 
circulated at a positive, predetermined 
velocity through the sludge tubes. The 
sludge tubes are completely and easily 
accessible from both ends by removable 
return bends. The complete firing assem- 
bly, including firing tubes, is removable 
for inspection.2*° 


Increasing Capacity of 
Coventry’s Sewage Plant 


Coventry, England, had a sewage 
treatment works consisting of a 1 mgd 
activated sludge plant, and 12 trickling 
filters, with their humus tanks, of 2 
mgd capacity; together with presedi- 
mentation tanks. War industries in- 
creased the sewage flow to 4 mgd, and 
scarcity of materials made immediate 
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enlargement of the plant impossible. Te 
meet the emergency, the whole flow was 
passed through the activated sludge 
plant and then to the trickling filters. 
This gave partial purification; but the 
humus tanks, designed for 2 mgd, gave 
inadequate settlement for 4 mgd. To 
meet this difficulty they discharged the 
trickling filter effluent onto a 15-acre 
area of grass land between the tanks 
and the river formerly used for sewage 
irrigation and still owned by the city 
and containing effluent-collecting chan- 
nels. This land treatment produced of 
itself 35 to 40% removal of O. D. and 
the effluent is reasonably satisfactory. 
The sludge is treated in primary and 











AT LONG BEACH...LARGEST OF ITS TYPE 


A Stacey Brothers Installation 


Here’s a 5,000,000 cu. ft. Wet Seal 
Holder —the largest All-Welded 
Panel Type installation in the 
Uni ! 

This is the third Stacey 
Brothers holder for the City of 
Long Beach—another important 
endorsement of the famous Stacey 
Brothers patented design. 

All-Welded Panel construction 
saves on original investment, on 
erection time—and on maintenance 
expense. 


You may never need capacity 
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as large as this Long Beach in- 
stallation—but our experience in 
the design,, fabrication and erec- 
tion of wet seal holders covers 
every size from 100 cu. ft. = 
This experience can be valuable 
to you when you want long life 
aalk dependable holder operation. 
May we talk over your require- 
ments with you? 


Sracey BROTHERS 


Gas ConstrRucTION COMPANY 
One of the Dresser Industries 
5535 Vine Street + Cincinnati 16, Ohio 








When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 
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secondary digestion tanks. These were 
uncovered and unheated, and hoping 
that heating would increase the capacity 
they covered two tanks and for two 
years heated them, using the resulting 
gas to heat the tanks and run a gas en- 
gine. They found that heating to 80° 
doubled the digesting capacity and, if 
all the primary tanks were covered, 
they would yield 250,000 cu. ft. of 
sludge gas daily.?%* 


Constant Velocity 
Grit Chamber Design 


It is possible to design a grit cham- 
ber with plane surfaces for the sides 
and bottom so that the velocities of 
flow vary only slightly as the rate of 
flow varies between a given maximum 
and minimum. The author develops for- 
mulas for designing a Parshall flume 
to serve this purpose, whereby the ve- 
locities vary by less than 10% although 
the maximum rate of flow is 5 1/3 times 
the minimum, and 5%% if the maxi- 
mum is 31/3 times the minimum.“ 


Servicing 
Sewage Works 

The English author “directs attention 
to some of the supplementary services 
which make for the efficient operation of 
the purification plant as a whole,” which 
include personnel as well as structures. 
The materials for use at the plant 
should be so stored as to be easily found 
and removed, but only with the knowl- 
edge of the store keeper. The loading 


and unloading platform should be at the 


height of a truck backing up to it, so - 


that heavy goods can be rolled from one 
to the other. Theré should be bins for 
storing small arti@@s systematically, the 
shelves being capable of supporting 30 
lb. per sq. ft. of shelf area. Heavy arti- 
cles are stored on the floor, in separate 
bays formed by low partitions. The bins 
should be so arranged that the goods 
most in demand are the most accessible. 
For movement of goods outdoors, the 
use of a 2 or 3-ton truck may be more 
economical than a 1%-ton, since the lat- 
ter is apt to be overloaded, requiring 
frequent repair. In workshops, power 
or pumping stations where heavy ma- 
chinery is to be handled, an overhead 
traveling crane is desirable. For loads 
up to 1,000 to 1,500 lb. a mobile crane, 
either hand or power driven, is very 
useful; also a lever platform truck. 
Each employee should have a locker 
for his personal use. A separate room 
for drying wet clothing is essential, 
filled with heating pipes or radiators. A 
water supply with a short hose should 
be provided outs! the building for 
washing off muddy Boots. Wash rooms 
should have walls of tile.or glazed 
brick, which can be washed down fre- 
quently with hot water. A pleasant room 
for eating meals should be provided. 
Workshops should be well lighted, with 
work benches close to windows. The ar- 
tificial lighting should be planned scien- 
tifically, as should also the ventilation. 
In laying out and planting the 
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grounds around the plant, the services 
of the park department should be called 
upon. Avoid curved walks connecting 
plant structures— the employees will 
cross the lawns in straight lines, regard- 
less of indirect paths. 

The prime necessity is the service of 
qualified and experienced advisers. If 
there are none in the service of the city, 
a consulting engineer should be em- 
ployed .D36 & 38 


Determination of 
Suspended Solids 

The standard Gooch crucible used in 
the determination of suspended solids is 
subject to considerable error. The use of 
sintered porous disc glass crucibles with 
constant and standard porous glass discs 
will eliminate one of the variables en- 
countered in the present method. For the 
analysis of sewage plant effluents, pre- 
liminary data indicate that a porous 
glass disc of medium porosity will give 
results comparable to those obtained by 
the Gooch crucible method, but neither 
fine porosity. nor coarse porosity discs 
are desirable. These preliminary results 
also indicate that further study on the 
use of a medium porosity glass disc 
crucible may be warranted. Such a study 
should certainly include the collection of 
a large amount of data on the accuracy 
of the Gooch crucible method as well as 
a comparison of the two crucibles, and 
the data should be collected on weak 
and strong raw sewage as well as sew- 
age works effluents.&? 





VYUYYPYSYYPnv 
INVESTIGATE NOW 


STRONGEST Per POUND WEIGHT 


CAINE STEEL COMPANY 


STEEL PILING DIVISION, 1820 N. Central Avenue, Chicago 39, Illinois 
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Used the World over fo. 
building Foundations, 
Dams, Retaining Walls, 
Docks, Levees, Bulkheads 

Sewers and Disposal 
Plants and thousands 
of other construction jobs. 














PROTECT YOU 


easy to operate. A wide range of capacities. Guaranteed 
to give complete satisfaction. 


SEE EVERSON FOR THE LAST WORD IN 
SWIMMING POOL EQUIPMENT 


213 W. HURON ST. 


Measure, Mix and Feed Chlorine Gas Accurately for 
Water Works, Swimming Pools, and Sewage Purification 
with EVERSON SterElators. EVERSON SterElators are the 
best from every standpoint. Dependable, accurate, safe, 


CHICAGO, ILL., U. S. A. 
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When you need special information—consult the classified READER’S SERVICE DEPT., pages 83.85 







Well cracked sludge bed shortly after Aluminum Sulfate treatment. 





General Chemical Alum speeds sludge dewatering and drying on sand beds... 
capacity of beds may be doubled, even tripled . . . quick removal lessens chance 
of odor nuisance . .. reduced volume of cake decreases cost of removal. Sewage 
works operators the nation over count on the benefits obtained from Alum 
treatment throughout the year. 

Why not learn what General Chemical Alum will do in your plant too? Full 


information may be obtained quickly from the nearest General Chemical Sales 


and Technical Service Office listed below. 





GENERAL CHEMICAL COMPANY 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Albany * Atlanta + Baltimore * Birmingham + Boston 
Bridgeport * Buffalo * Charlotte * Chicago * Cleveland * Denver * Detroit * Houston 
Kansas City * Los Angeles * Minneapolis * New York + Philadelphia * Pittsburgh 
Providence * San Francisco * Seattle * St.Louis * Wenatchee & Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited » Montreal +» Toronto +» Vancouver 
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Burying 
Sewage Sludge 

Dewsbury, England, has for 14 years 
disposed of more than 800 tons per 
week of liquid sludge from sedimenta- 
tion tanks by burying it on a 22-acre 
area of grassed land. Parallel trenches 
are dug 3 ft. wide by 2 ft. deep, with 
a 9 ft. space between, and filled with 
sludge, which then is covered with the 
excavated soil. Later, trenches are dug 
in the 9 ft. spaces between the original 
ones and filled. In one year 90,000 ft. 
of trenches have to be dug and filled. 
Difficulty due to inclement weather, and 
the luxuriant growth of weeds are the 
chief objections. The cost was about 8 





motion .. 


cts. per ton of wet sludge. Shortage of 
labor led to the discontinuance of the 
method after 1940, and lagooning was 
substituted.?* 


Trickling Filters 
For Sulfite Wastes 


Spent cooking liquor from the manu- 
facture of wood pulp by the sulfite proc- 
ess is a concentrated, strongly acid 
waste which is substantially devoid of 
nitrogen and phosporus and has a high 
wood sugar content of 20%. It seriously 
pollutes streams, for which no satisfac- 
tory solution has been found. In seeking 
a solution, experiments were conducted 
with two laboratory-scale trickling fil- 





we haven't attained perpetual motion... 


BUT WE DO BUILD SANITATION EQUIPMENT 
THAT IS PRACTICALLY TROUBLE-FREE! 


No one has conquered the problem of perpetual 


. but Hardinge has virtually eliminated 
maintenance problems in sanitation equipment. Every 
Hardinge Circular Tank Clarifier, Rectangular Tank 
Clarifier, and Digester is so superbly engineered that 
service costs are almost nil. Today, when rising costs of 
labor and overloaded plants mean that equipment must 
be built to stand the gaff, the natural choice is a 
Hardinge unit ... for uninterrupted service, for low power 
costs, for consistent performance of the job it has to do. 
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ters. These demonstrated that this ma- 
terial, either raw or limed, is amenable 
to biological oxidation. The various 
types of sulfite waste liquor varied little 
in the way they reacted to oxidation on 
a trickling filter. Inorganic nitrogen and 
phosporus were found to be acceptable 
nutrients for the biological forms in- 
volved. Sulfite liquor dilutions having 
B.O.D. values up to 3,370 ppm have 
been treated successfully to remove more 
than 75% of the applied B.O.D. at 
loadings in excess of 6 lb. per cu. yd. 
per day.°*# ‘ 


Equalization of 
Industrial Wastes 


By this is meant the detention of a 
waste continuously for a sufficient length 
of time to effect dilution or inter-reac- 
tion of substances present.in the waste 
at different times, to produce a more 
uniform liquid for treatment or direct 
disposal. This has customarily been 
accomplished in large ponds, and often 
requires large areas of valuable land. 
The authors describe a mechanical mix- 
ing plant which produced efficient neu- 
tralization of over 20,000 gph in a tank 
27.5 x 9.5 x 10 ft. deep. Such a plant 
is desirable where only limited space is 
available for equalization; where it is 
not desired to settle out suspended 
solids; where rapid fluctuations occur 
in the characteristics of the waste being 
treated ; and automatic control of subse- 
quent treatment is desired.@** 


Treating 
Electroplating Wastes 


The highly toxic nature of the 
chemical compounds used in electro- 
plating causes wholesale and wide- 
spread destruction of fish and other 
forms of aquatic life and reduces the 
purification efficiency of treatment 
plants. Utilization of such wastes seems 
to be less practicable than in other types 
of industry but some progress has been 
made in by-product recovery. A method 
for recovery of chromium trioxide for 
use as chrome green pigment has been 
reported ; also preparation of.a solution 
for tanning leather from waste chromic 
acid liquor. Expensive metals such as 
cadmium, silver and nickel have been 
recovered by electrolysis. 

Disposal by percolation from im- 
pounding reservoirs is widely used, but 
such reservoirs must be remote from 
private or public wells. Subsurface ir- 
rigation has been adopted for strong 
wastes and rinse waters. Where ponds 
cannot be used, metals are removed by 
flocculation and precipitation with the 
aid of chemical coagulants. Cyanide is 
removed by decomposition of concen- 
trated solutions with sulfuric acid; the 
spent solution being discharged to a 
tank, sulfuric acid added, and the con- 
tents agitated by blowing air through 
it, the cyanide being volatilized to 
hydrogen cyanide. Cyanide may also be 
removed by oxidation with potassium 
permanganate. The widest range of 
adaptability is offered by the use of 
chlorine and caustic soda. 

The objectives sought in treatment of 
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- NOTABLE SERVICE RECORDS 


OF CLIMAX ENGINES IN SEWAGE PLANTS 


/ COMMENTS BY SUPERINTENDENTS 





y, Net saving in electrical energy 
$13,105.00. 





Pleased with service—Dependable— 
Economical. 





In continuous service—only shut down 


due to floods or pump repair. 





Continuous for 7 years, except approxi- 
mately 18 days total for changing oil and 
grinding valves. 





To date engines have operated 
very satisfactorily. 





No comments 





No comments 





No comments 





None of these engines have had cylinder 
blocks or heads replaced. 





Engine and pump performance has been 
very satisfactory. 





Net saving in electrical energy for 105 
months $35,855.85 (to 1/1/45). 


Net savings in power and light for 
49 months $7,510.29 (to 1/1/45) 


Net saving in electrical energy approxi- 
mately $26 per day. Have duplicate unit 
ordered. 








Ground valves only after 
10,225 hours. 





No comments 








WERerala Ra iC 








*te 1/1/45 


Power Cost 1/4 Cent Per KWH. Records (available on re- 
quest) of sewage plants from coast to coast affirm that Climax 
Engines, operating efficiently on sewage gas, have reduced power 
costs to the equivalent of %4 cent per kwh. Savings thus 
effected have been supplemented by 50% heat recovery 
from jacket water and exhaust to heat digesters and 
buildings. 


CONSIDER CLIMAX ENGINES before approving a new 
installation. There are 4, 6, 8 and 12 cylinder, 4 cycle types 
(rated 40 to 205 h.p.). For complete information. and 
specification bulletins, write Climax Industries, Inc., Climax 
Engineering Division, Clinton, Iowa. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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these wastes are removal of cyanide to 
1 ppm or less; neutralization of acids 
or alkalies to maintain a pH between 
5.8 and 8.2; no batch discharges that 
will produce wide variations in strength 
or composition; freedom from unnatu- 
ral color or oil; removal of suspen- 
soids which would blanket the stream 
bed; and reduction of concentrations 
of metallic compounds below limits 
toxic to fish and animal life.“ 


Bibliography of Sewerage 
Literature 
Sewage Works Journal 
July 


Progress Report on Sulfide Control Re- 
search. By Richard Pomeroy and Fred 
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Gorman-Rupp pumps represent years of 
specialized engineering study of contractor's 
pumping problems. They will pump as much, 
or more, water for more continuous hours 
without a stop and at less maintenance cost 
than any other pump on the market. A reliable 


pump for every purpose. 


Your nearest Gorman-Rupp Distributor will be 
glad to put one of these pumps on your next 
job and let it talk for itself. Write for further 


GORMAN-RUPP COMPANY 


MANSFIELD 


NEW YORK 


PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVE., CHICAGO 


@ SAN FRANCISCO 


PET. supERNATANT SELECTOR 


provides a positive means 
of selecting and removing 
the best supernatant 
liquor from digestion 
tanks at a slow, continu- 
ous rate, regardless of 
location of supernatant 
in tank. Vertical slotted 
tube of selector extends 
through all zones where 
strata of supernatant 
form. Effective capacity 
of the tank for the re- 
duction of solids is in- 
creased. Rate of with- 
drawal can be controlled 
within fairly close limits 
with the P.F.T. Supernat- 
ant Gauge, Sight-Glass 
and Sampler. Ask for 
Bulletin No. 243. 


CHARLOTTE, N. C. 
e LOS ANGELES 
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NATCO UNIFILTER TILE 
FOR TRICKLING FILTER 
SYSTEMS 


One piece 
aunderdrain 


Egg-shaped 
run-off 


Rapid, 
complete 
ventilation 


Salt glazed 
surfaces 
NATIONAL 
FIREPROOF- 
ING CORP. 


PITTSBURGH 
PA. 
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NORTON POROUS PLATES AND 
TUBES FOR ACTIVATED 
SLUDGE SEWAGE PLANTS 


in SR Seale 


ehewle® 





OPERATORS of activated sludge sewage plants repeat- | 
edly select Norton Porous Plates and Porous Tubes for 
maximum efficiency and minimum operating costs in air 
diffusion. The successful service of Norton Porous Mediums 
results from the know-how of Norton engineers who exer- 
cise the closest control over such essential qualities as a 
permeability, porosity, pore size and wet pressure loss. 
Pioneers in the field of fused alumina diffusers, Norton 
Porous Plates and Tubes are the modern medium for 
activated sludge sewage plants. 


NORTON COMPANY — Worcester 6, Mass. 


a ___ 


NORTON 
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I quipment News 


Sewer and Water Line Cleaners 


Sewer rods, buckets, root cutters, 
screws, flat sewer rods of spring steel, 
replaceable steel bristle brushes, wind- 
lasses and many other handly tools for 
cleaning sewers and water pipes are 


Stewart pipe line cleaner. 


described in a folder issued by W. H. 
Stewart, P. O. Box 767, Syracuse, 
N. Y. Mr. Stewart was released late 
last year from the navy after a long 
tour of duty. 


New Snow Loading Machine by 
Pneu-Hydro 


A new snow loading machine, the 
“SNO-LODER,” has just been an- 
nounced by Pneu-Hydro Road Machine- 
ry Co. of Cadillac, Michigan. In one 
particularly heavy snowfall 42 trucks 
were loaded in less than two hours, in- 
cluding time for trucks to swing into 
position and pull away. Actual loading 
time was one minute per truck. Snow 
was removed as fast as trucks could back 
into position. 

This loader is a rubber-tired mobile 
unit having a 6-foot wide scoop with 
ice cutter and self-loading conveyor driv- 
en by a 15-hp. engine. It is towed to and 
from jobs at truck speed. For snow load- 
ing, the scoop is dropped to the windrow 
and the unit is propelled evenly and 
steadily by the backing action of the 
truck. Trucks are loaded evenly and full 
by means of a load distributor. 

All controls are conveniently located 
on the truck driver’s side and are handled 
easily by one man who can quickly com- 
municate with the driver. Three levers 
controll the entire machine action: (1) 
the clutch (engine) lever, (2) the load- 
control lever (shifting load from front 
to rear as the truck fills), and (3) the 
hand brake lever for positive control on 
inclines. 

Features of this new snow loader in- 
clude individual ice cutter teeth that are 
reversible, and bolted on for quick chang- 
ing; a scoop with a high-carbon steel 
edge; an ice cutter made of hot-rolled 
steel; heavy channel and sheet steel con- 


struction, with all integral units welded 
and all connecting sections rigidly bolt- 
ed; and a self-lift, self-retracting tow 
bar which can be coupled and uncoupled 
easily. 

This unit will load a truck several 
times faster than the biggest crew of men 
that can work around one truck. The 
mechanized means of quick, efficient snow 
removal provided by it eliminates a great 
many man hours, enabling substantial 
snow removal budget savings for both 
small and large municipalities. 





New Ateco Front-End Loader 


A new, small-tractor loader with a ¥% 
or Ynyard bucket and high dumping 
clearance of 96” has been developed by 
the American Tractor Equipment Cor- 
poration, 9131 San Leandro Blvd., 
Oakland 3, Calif. This new loader, the 
ATECO Model L-HG, is built for 
mounting on the Cletrac HG 42 Track- 
Type tractor. 

It has an overall height of 90” in 
digging position and €0” when the 
bucket is in carrying position; thus per- 
mitting work beneath all normal ceilings 
and in restricted areas. The bucket raises 
to clear 108” before dumping, and. has 
a clearance of 96” after bucket is 
dumped. 

The ATECO L-HG Loader will pick 
up, carry, and load almost any bulk ma- 
terial from sand and gravel to cinders 
and shavings. The manufacturer recom- 
mends it for such uses as: clean-up work 
around construction forms; in and 
around buildings under construction; 
loading aggregates ; stripping and load- 
ing topsoil, basement and foundation 


Ateco small bucket loader. 


work; highway shoulder maintenance ; 
railroad embankment work; snow re- 
moval; backfilling and _ sidecasting; 
charging concrete mixers, and many 
other jobs of similar character. 





Electronic Recorder to Prevent 
Accidents 


Sound Media, Inc., 17 East 48th St., 
N. Y., has developed an electronic wire 
recorder that has a number of uses, 
among which is accident prevention. A 
photoelectric switch or an electric eye 
can be used to actuate the recorder to 
warn anyone approaching a danger spot. 
The device can also be used in number- 
less other ways, as in railroad crossing 
warnings. 


The new Pneu-Hydro snow loader. 











1946 PUBLIC WORKS for September, 1946 











nce ; 


ing ; 
any 


it 














The new Davey post-war air compressor. 


New Davey Air Compressor 


The first model in the 1947 Davey 
Compressor was announced recently by 
Paul H. Davey, president, Davey Com- 
pressor Co., Kent, Ohio. Known as the 
“315-W” (gas) and 315WD (diesel), 
the new machine produces 315 cubic ft. 
of free air per minute at 100 lbs. pres- 
sure. It is available in standard skid, 
steel wheel trailer, and pneumatic-tired 
trailer mounting styles, and flanged 
wheel types for railroad work. On trail- 
ers, spring-mounting is included with- 
out extra cost. 

The compressor unit represents a 
radically new departure in Davey de- 
sign. It consists of two banks of three 
cylinders, each bank being arranged in 
W form. This construction, together 


with a short 4” piston stroke, reduces 
compressor vibration to an absolute min- 
imum and results in a cooler-operating, 
more efficient machine. It also permits 
of substantial reductions in dimensions 
and weight. + 


A New Compound Meter 

The Pittsburgh Equitable Meter Com- 
pany, Pittsburgh, Pa., has announced a 
new line of Pittsburgh-Empire com- 
pound water meters. The meter has but 
a single register which, through use of 
an over-riding clutch coordinator, rec- 
ords the flows of both the velocity and 
displacement measuring units. The man- 
ufacturer states that by having only one 
register instead of the conventional two, 
meter reading is speeded and errors are 
eliminated. 








Pittsburgh-Empire water meter. 


The interior design includes a hori- 
zontally positioned prepeller with shaft 
mounted on hard rubber roller bearings, 
and a full-opening, swing action valve 
with compensating linkage, thereby pro- 
viding a straight-through passageway 
for large volume flows. An Empire 
oscillating piston meter is used to meas- 
ure flow rates below the accurate ca- 
pacity of the propeller unit.’ 

A bulletin has been prepared describ- 
ing the features of this new meter. 
Those interested should write Pittsburgh 
Equitable Meter Division, Rockwell 
Mfg. Co., 400 N. Lexington Avenue, 
Pittsburgh 8, Pa., and ask for bulletin 
W-803. 
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New High Pressure Pump 

A high pressure utility pump is being 
manufactured by Porto-Pump, Incor- 
porated, Detroit, Michigan. This pump 
delivers in excess of 43 gallons per 
minute at 100 pounds pressure; over 40 
gallons per minute at 120 pounds pres- 
sure and has a suction lift of 31 feet. 
The unit is set for a maximum pressure 
of 165 psi. The power source is a sin- 
gle-cylinder, four-cycle engine, air- 
cooled ‘and delivering five horsepower. 

An important feature of the Porto- 
Pump is the use of rubber impellers, 
which virtually eliminate abrasion by 
dirt particles. These impellers expand 
longitudinally under pressure, prevent- 
ing water loss by leakage due to end 
play, and thus assuring high volume 
and consistent pressure. 

Many small towns and resorts, finan- 
cially unable to own and maintain high 
priced, fire pumping equipment, can use 
this pump to provide fire protection. 
It can easily be mounted on the rear of 
a light truck, jeep, motor scooter or 
trailer. 





Pusher Handles Up to 2-Inch Pipe 

Construction Equipment Co., Kala- 
mazoo, Mich., has announced a new pipe 
pusher to handle 34” to 2” pipe. Such 
pipe pushers eliminate, in many cases, 
need for trenching or tunneling. Illus- 
trated folder describing this new unit 
will be sent on request. 


Cover of a new Allis-Chalmers 32-page motor 
grader catalog, describing the AD grader. 


Klemp Hexteel for Heavy Floor 
Service 


Klemp Hexteel is a heavy duty steel 
grid, scientifically designed to be im- 
bedded in concrete, or mastic, or any 
plastic floor material. When so im- 
bedded it makes a solid, one-piece, 
rigid, level.and seamless mat in the en- 
tire surface. The steel tops of the mesh 
are exposed. Truck wheels may move in 
any direction without leaving the steel 
bearing surface. Dropping of heavy ma- 
terial does not affect this floor. Chip- 
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ping, cracking, creeping, splintering, 
spalling, are practically eliminated. 
Ruts and pot-holes do not form. Safety 
is promoted. It can be used for both 
new and old floors, complete, and for 
repairs by inset, of broken or crumbling 
spots. It comes in standard units 3 ft. 
x 10 ft., 12 and 14-gauge thicknesses, 
and in %-inch, l-inch and 1%-inch 
depths. Full information with engineer- 
ing and application data may be had by 
addressing the manufacturer, Wm. F. 
Klemp Company, 6601 S. Melvina 
Ave., Chicago 38, Illinois. 





New Windshield Development 


Eliminates Icing and Fogging 

Elimination of aircraft windshield 
icing and interior fogging through a 
revolutionary development of glass re- 
search has been announced by the Pitts- 
burgh Plate Glass Company, Pittsburgh, 
Pa. Commercially known as Nesa, the 
idea involves the use of a permanent 
transparent coating that successfully 
conducts electrical current over the glass 
panel, making it possible to heat the 
entire area of the panel by a uniform 
flow of electrical current across the glass 
surface. 

Exhaustive tests at the glass compa- 
ny’s research laboratories fail to show 
distortion of vision through Nesa treated 
glass. No material reduction in the in- 
tensity of light transmission through the 
coating is apparent. 
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ELECTRO RUST<PROOFING 


DAYTON 10 OHIO, U 


The “job-proved"” Electro 
Rust-Proofing System of 
Cathodic Protection instantly 
and permanently stops rust 
formation on the water- 
contact areas of steel tanks 
and other water storage or 
water handling equipment. 
An electrolytic process does 
the work. No chemicals or 
moving parts. Tremendously 
reduced maintenance cost. 
Engineered to your problem joint in minutes, even if you 
and fully guaranteed. Initial 

cost is low; operation costs 
are mp pe sy Write for your 
copy of our fact-filled folder. 


all you need. 








A 





use unskilled labor. No delay, 
no troublesome equipment. Just 
@ man and a hammer, that’s 


All sizes, 2” thru 12” 


McWANE CAST IRON PIPE CO. 
BIRMINGHAM 2, ALA. 


MSWANE 2% 


PRECALKED 
no joints =i 
to pour 


Every McWane Precalked joint 
is ready when you want it. . . 
no tedious lead pouring . . . 
because the joints are built in. 
Pure lead and redwood wedges 
are carefully fitted 
bells of McWane cast iron pipe. 
Gives you a tight, leak-proof 


into the 


“Just socket 
the spigot 
and calk:” 





S PIPE 
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Business and Personal 





S. Morgan Smith Co., York, Pa., have 
opened a new office at 1 Montgomery St., 
San Francisco, Calif., with Ross L. 
Mahon in charge. 


Link-Belt Co., Chicago, Ill., has 
opened three new sales offices: 1068 
Fifth Ave., Moline, Ill., M. J. Parykaza; 
730 Temple Bar Bldg., Cincinnati, O., 
L. R. Clark; and 2100 Second Ave., 
Birmingham, Ala., C. C. Wiley in 
charge: 


International Harvester Co., Chicago, 
Ill., has taken possession of its new 
Louisville, Ky., Works. J. E. Harris is 
works manager and W. A. Salzmann, 
general superintendent. 


Economy Pumps, Inc., Hamilton, O., 
has purchased the stock of the Klipfelt 
Mfg. Co., Chicago, Ill., makers of pres- 
sure regulators, water level controllers, 
pilot operated valves, etc. 


Sterling Engine Co., Buffalo, N. Y., 
has purchased manufacturing and ser- 
vicing rights of the high speed diesel 
engines formerly produced by the Na- 
tional Supply Co., Pittsburgh, at its 
Springfield, O., plant. The latter com- 
pany will continue the manufacture of 
low speed engines. 





A. A. Kalinske of Infilco. 


Infilco, Inc., Chicago 16, Ill., has ap- 
pointed A. A. Kalinske chief hydraulic 
engineer. He has been Associate Pro- 
fessor and Asgociate Director of Insti- 
tute of Hydraulic Research, University 
of Iowa. 


The Asphalt Institute, New York, 
N. Y., has appointed Edward M. How- 
ard, formerly a commander in the Sea- 
bees, district engineer for the New Eng- 
land territory. 


Lt. Comdr. John G. Miller is a recent 
addition to the staff of Gilbert Asso- 
ciates, Engineers and _ Consultants, 
Reading, Pa. Mr. Miller will serve as 
mechanical engineer. 


79 


Mathieson Personnel-—Former Lt. 
Comdr. J. L. Pickens has returned to 
Mathieson Alkali Works to act as spe- 
cialty sales representative with head- 
quarters in Houston. Harold R. Dinges 
has been made Charlotte, N. C., District 
Sales Manager, with O. J. Theobald, 
Jr., as assistant. F. O. Tilson will have 
the Chattanooga area, and W. H. East- 
burn the New England area with head- 
quarters in Providence. 


Graver Personnel. — Edward W. 
Welp has been made Sales Manager of 
Water Conditioning Equipment for the 
Graver Tank & Mfg. Co., East Chicago, 
Ind. Harold C. Conners heads steel 
plate sales and H. R. Fosnot water con- 
ditioning equipment in the Chicago area. 


Solvay Sales Corp. has opened a new 
office in the M & M Bldg., Houston, 
Tex., with Col. S. O. Taylor in charge. 


The Caterpillar annual report is a 
beautifully prepared and_ illustrated 
booklet that most engineers will enjoy 
greatly. 


A. E. Ashcraft has retired as vice- 
president in charge of manufacturing 
of Fairbanks, Morse & Co., but will con- 
tinue as director. 


Vincent J. Macklin, recently released 
from the Signal Corps, has joined the 
staff of the Neptune Meter Co. as sales 
engineer with headquarters in the com- 
pany’s Kansas City office. 

(More on page 82) 
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WELDING 
CLEANING OF 
WATER TANKS 
All work guaranteed by performance bonds 


Inspections and estimates upon request 


ay AL CHICAGO TANK & BRIDGE CO. 
618 EMPIRE BUILDING, ROCKFORD, ILLINOIS 
Phone Main 5603 


Eliminate 
guesswork in 
pipe-laying 
and maintenance 























HEAVY-DUTY INCINERATIO. 
mvc orenmd | | iP ancien 
DESTRUCTORS 
FOR THE 





INCINERATION OF MUNICIPAL WASTES 


GARBAGE, RUBBISH, SEWAGE 
SCREENINGS AND SLUDGE 
(BULLETIN NO. 110) 


FOR COMPLETE INFORMATION CALL OR WRITE 
MORSE BOULGER DESTRUCTOR CO. 


Home Office: 205-P East 42nd St., New York 17, N. Y. 
Representatives in All Principal Cities 


circular PW7. 















No need for 
costly excavating 
to locate 
pipe lines 


< ER * ee 


A/H PIPE LOCATOR 


Locates buried pipe quickly, accurately. Portable, one-man 
operated, easy to use. Finds the pipe BEFORE excavating, 
whether it’s underground, in a wall, or between floors. 
Price complete with carrying case and belt: $100. Write for 


ALLEN-HOWE ELECTRONICS CORP, 


150 MAIN ST., PEABODY, MASS. 





When you need special informati 





It the classified READER'S SERVICE DEPT., pages 83-85 
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DIRECTORY OF CONSULTING ENGINEERS 





ALBRIGHT & FRIEL, Inc. 
Consulting Engineers 


WATER SEWAGE & INDUSTRIAL WASTE 
BLEMS, AIRFIELDS, REFUSE 


REPORTS 
LABORATORY 
Philadelphia 2 


PLANNING 
VALUATIONS 
1520 Locust Street 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 
210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


HOWARD R. GREEN CO. 
Consulting Engineers 


DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 


208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 








Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
Engineers 


Water Works, Water Purification, 

Flood Relief, Sewerage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
eneration 


Civic Opera Building Chicago 


CHAS. W. COLE & SON 


ge int: Engineers 
Sewerage, e Treatment, Industrial 
Wastes, water upply, Water Treatment, 
rts, Industrial Buildings 
gn and Supervision 

Chas. W. Cole, Sr. Chas. W. Cole, Jr. 
Ralph J. Bushee M. J. McErlain 

Wilbur H. Gartner 
220 W. LaSalle South Bend, Ind. 








BANISTER ENGINEERING CO. 
Consulting Engineers 
POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 


1549 University Ave. 
St. Paul 4, Minn. 


A. W. DOW, Inc. 


Chemical Engineers 
Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 
801 Second Avenue New York 


Engineers 
Sewage and Waste Disposal, 
Water Supply and Filtration, 
Dams, Reservoirs, Tunnels, 
Airport and Topographic Surveys 


Home Office: 24 E. Main St., North East, Pa. 





WM. S. LOZIER CO. 
Consulting Engineers 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N. Y. 





BARKER & WHEELER 
Engineers 
Water Supply, Sewerage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 
it Park Place, New York City 7 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 
Water Works, Sewage, Industrial Wastes & 
Garbage Disposal 
Roads, Airports, Bridges & Flood Control 
Town Planning, Appraisals, Investigations 
Reports 


Harrisburg, Pa. New York, N. Y. 





METCALF & EDDY 


Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statler Building Boston 16 





BLACK & VEATCH 
Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification. Electric Lighting, Power 
Plants, Valuations, Special Investigations, 
Reports and Laboratory Service 
N. T. Veatch 
H. F. Lutz 


4706 Broadway Kansas City, Missouri 


WILLIAM A. GOFF 


Consulting Engineer 


Private and Municipal Engineering 
Sewerage, Sewage Disposal 
Water Supply and Treatment 

Garbage, Refuse, Industrial Wastes 

Design, Supervision, Valuations, Reports 


Broad St. Station Bidg. Philadelphia 





MOORE & OWEN 


Engineers 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 
Complete Water and Sewage Laboratories 
Industrial Wastes 
1456 N. Delaware St., Indianapolis 2, Ind. 





BOGERT-CHILDS 
ENGINEERING ASSOCIATES 


Consulting Engineers 
Clinton L. Bogert John M, M. Greig 
Howard J. Carlock Fred S. Childs 
Water Suosty sae Purification, Sewerage 
and Sewage eatment, Flood Control and 


Drainage, Refuse Disposal 
City Pinenine investigations -ieports 


624 Madison Avenue New York 22, N. Y. 


J. W. GOODWIN 
ENGINEERING CO. 


Municipal and Consulting Engineers 


Design and Construction Supervision 
Air Ports, Waterworks, Sewerage, 
Sewage Treatment, Water Treatment, 
Gas Systems, Street Improvements, 
Reports, Appraisals 


Birmingham, Alabama 


MALCOLM PIRNIE 


Engineer 
Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates, 
Supervision and Operation, 
Valuation and Rates 
25 W. 43d St. New York, N. Y. 





BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS 8S. HILL ASSOCIATES) 
Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, i: Construction, Operation 
Management, Chemical and 
Biological Laboratories 
112 East 19th St. New York City 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 
180 Broadway, New York 7 





RUSSELL & AXON 
Geo. S. Russell Joe Williamson, Jr. 
F. E. Wenger 
Consulting Engineers 


Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


6635 Delmar Blvd. University City 5, Mo. 








BURRILL AND GWIN 


Engineers 


Water Supply and Purification 
Electric Power and Heating Plants 
Sewage Disposal and Sewerage Systems 
Mining and Industrial Plant Design 


Altoona, Pa. Baltimore, Md. 


MICHAEL BAKER, JR. 


The Baker Engineers 


CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 
Airport Design ¢ Sewage Disposal Systems .* Water Works Design & Operation 


Consulting Services 


HOME OFFICE — ROCHESTER, PA. 
Jackson—0O maha—Philadelphia—Pittsburgh—Harrisburg—Atlanta—Anchorage, Alaska 


Surveys and Maps 








JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 
Office and Laboratory 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 








ROBERT AND COMPANY 


INCOR PORATED 
corehttects and Ongin eers 
ATLANTA 


WASHINGTON 


WATER SUPPLY e SEWAGE DISPOSAL ¢ INCINERATORS ¢ POWER PLANTS 


NEW YORK 








When you need special information—consult the classified READER’S SERVICE DEPT., pages 83-85 
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J. E. SIRRINE & COMPANY 


Engineers 
Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





FOSTER D. SNELL, Inc. 


An organization of 30 chemists and 
engineers havi laboratories for 
bacteriology, ses, research and 
Physical testing rendering 
Every Form of Chemical Service 
Disposal of sanitary and industrial 


waste. Water supply and purification 
Consultation 


305 Washington St. Brooklyn, N. Y. 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Airports—Drainage 
Electric Power—Waterworks 
Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, ta. 





ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage, Waste Disposal, 
Mechanical, Structural 





Surveys, Reports, Appraisals 
630 East Broad St. Columbus 15, Ohio 





HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


{1 Park Place New York City 














S 


PUMPS + HOISTS + LIGHT PLANTS 


SIMPLE 
oe DEPENDABLE 


RUGGED 
* 
Save Money 





Save Time 
STERLING MACHINERY CORP. 


405 SOUTHWEST BLVD., KANSAS CITY 10, MO 








r The Operator’s 


| Tricklin 
| Sludge Disposal Problems. 

: Sewer Regulations. 

' Sewage Chlorination Problems. 
| Combined Sewer Overflows. 














STREET, SEWER AND WATER 
: CASTINGS 


Made from wear-resisting 

chilled iron in various 

Styles, sizes and weights. 

MANHOLE COVERS 
WATER METER 

COVERS. 

ADJUSTABLE 
CURB INLETS 
GUTTER CROSSING PLATES 

VALVE AND LAMPHOLE COVERS 


Write for Catalog and Prices 
SOUTH BEND FOUNDRY CO. 


Gray Iron and Semi-Stee! Castings 
SOUTH BEND, INDIANA 









Federation of Sewage Works Associa- 
tions, Nineteenth Annual Meefing 


Royal York Hotel, Toronto, Canada, 
October 7-9,, 1946 


PROGRAM 


Sunday Evening, October 6 

Pre-Registration. 

Inspection of Manufacturers’ Exhibits. 

Choral Concert by Leslie-Bell Singers. 

Monday, October 7 

Opening of Nineteenth Annual Meeting by 
President J. K. Hoskins. 

General Business Session. 

Sewage Treatment at Toronto, by William 
Storrie. 

Discussion by Almon W. Fales. 

Federation Luncheon—Environmental Sani- 
tation in Public Health, by Dr. J. T. 
Phair. 

Characteristics and Methods for Treatment 
of De-inking Wastes, by W. W. Hodge 
and P. F. Morgan. 

Discussion by W. S. Wise. 

Industrial Alcohol Production from Sulfite 
Waste Liquor, by H. G. Joseph. 

Discussion by R. G. Tyler. 

Standards of Strféam Sanitation, by H. W. 
Streeter. 

Discussion by M. P. Adams. 

The Hypochlorite Process for Treatment of 
Wool Scouring Wastes and the Recovery 
of Wool Grease, by H. A. Faber. 

Discussion by J. L. Campanella. 

Canadian Institute Dinner-Entertainment— 
Address by Hon. R. T. Kelley. 

Tuesday, October 8 

Scum Control in Digesters, by R. S. Rankin. 

Discussion by H. E. Schlenz. 

Incineration Problems, by G. J. Schroepfer. 

Discussion by M. B. Owen. 

Evaluation of Sludge Heating Methods, by 
H. J. Miles. 

Discussion by Willem Rudolfs. 

Present Status of Sludge Gas Utilization, by 
R. H. Gould. 

Discussion by A. M. Boehm. 

Canadian Institute Business Luncheon. 

Financing Sewage Systems and Sewage 
Treatment, by F. S. Friel. 

Discussion by F. M. Veatch. 

British Developments in Sewage Purifica- 
tion Practice, by John Hurley. 

Discussion by F. W. Mohlman. 

The Army Sewage Treatment Program, by 
H. A. Thomas, Jr. 

Discussion by Rolf Eliassen. 

Annual Dinner and Dance—The Club Room. 

Wednesday, October 9 

Forum, H. S. Nicklin. 
Leader. 

Activated Sludge Problems. 

Filter Problems. 























The war is over, but 
. the U.S.O. still has 
lots to do. Now is 
the time to make 

your contribution. 
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Sr er ee 


Air-cooled 


(Minimum Maintenance) 





(Simplified Operation) 


Diesel 


(Maximum Economy) 


Generating 
Set 


(For Night Operations 
or Standby Power) 


This smallest of Diesel-pow- 
ered generating sets is 
always ready to produce 
low-cost lighting or avuxil- 
iary power—from the mo- 
ment it's ovt of the crate. 
It requires very little main- 
tenance because the 2,000 
watt generator is driven by 
an air-cooled 33%, H.P. 

* Sheppard Diesel. Write for 
more interesting facts about 
the only air-cooled diesel- 
powered generating set 
available. 











R. H. SHEPPARD COMPANY, INC. 
50 Middle Street, Hanover, Pa. 


Sf, 
DIESEL'S THE POWER- itl hie 
THE DIESEL! J 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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Business and Personal 
(Continued from page 79) 


American Well Works, Aurora, IIl., 
of which I. G. Grawoig is president, has 
appointed Alvin Haas vice-president 
and general manager. W. N. Remsburg 
has been appointed chief engineer of the 
Sanitary Division. Gerald E. Hauer, a 
well-known sanitary engineer has been 
added to the staff, two other engineers 
have been appointed, and others will 


soon be added. The company has pur- 
chased the Atlas Foundry, Blooming- 
dale Road, Chicago, and will operate it 
as a wholly-owned division. 

National Clay Pipe Mfrs., Inc., has 
elected Eugene K. Sheffield president. 
Mr. Sheffield is the president of the 
Logan Clay Products Co., Logan, O., 
and of the new Straitsville Brick Co., 
New Straitsville, O. He succeeds E. F. 
Clemans who resigned recently due to 
the press of other work. 


The Clay Sewer Pipe Ass’n., Inc., 











Bust 


Concrete 


Cut 


Asphalt 
Dig 
Shale 


Tamp 
Backfill 


100% Self-contained demolition 
tools—compact—built for easy one- 
man operation. 


Their 2,000 heavy, hard-hitting 
blows per minute make short work 
of those tough jobs. 


Write for illustrated folder 


SYNTRON CO. 


660 LEXINGTON, HOMER CITY, PA. 





SYVTRON 


Gasoline Hammer 


PAVING BREAKERS 











PUBLIC WORKS Magazine 
310 East 45th Street 
New York 17, N. Y. 


kL L. 


and 


USE THIS CONVENIENT ORDER FORM 


Li 


for On-the-Job Training in 





Please send me the following 


(] Babitt, Sewerage & Sewage Treatment 


way, New York, N. Y.) 
[) The Sewerage Manual—1945 Edition. . 
(C) Hydraulics Simplified 


prices. 
Name 
Address 


Sewerage and Sewage Treatment (see page 29). 
() Hardenbergh, Sewerage & Sewage Treatment. . 


() Analysis of Water & Sewage, Theroux, Eldridge & Mallman 
Standard Methods—(Order from American Public Health Assn., 1790 Broad- 


() Water and Sewage, Chemistry & Chemicals. . 
C) Trenching and Laying Water & Sewer Lines 


The first three texts listed above will be furnished to students of this course at a 
20% discount; the last four texts will be furnished to students at 50% of the above *« 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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Eugene K. Sheffield, new president of NCPMI. 


has appointed Edward A. Walker, for- 
merly sanitary engineer of the Pennsyl- 
vania Dep’t. of Health, as a member of 
its technical staff, with headquarters at 
503 Chestnut St., Greensburg, Pa. 

Frink Sno-Plows, Inc., is the new 
name of the snow plow business which, 
for the past 25 years, has been under 
the trade name of Carl H. Frink, Mfr. 
The home office is in Clayton, N. Y. Mr. 
Frink is president; R. B. Hibbard and 
G. W. Kenyon are vice-presidents; A. 
L. Gardner is secretary and treasurer; 
J. M. Riddler is plant superintendent 
with George Rebyor as assistant; and 
R. H. Gardner is purchasing agent. 

Liquid Conditioning Corporation has 
announced the election of: S. B. Apple- 
baum, president; H. L. Tiger, vice- 
president and treasurer; Norman L. 
Brice, secretary and chief engineer; S. 
S. Sulzycki, assistant secretary and con- 
troller. The company, which is located 
at 423 West 126th St., New Yo-k City, 
provides equipment and materials for all 
water conditioning processes for indus- 
‘trial, municipal, railroad and household 
use, and also for conditioning other 
liquids. 

Le Roi Co., Milwaukee, Wisc., an- 
nounces the return, after a war service 
of more than 30 months, of D. E. 
Fricker, who will act as assistant to the 
advertising manager. 

Major Howard E. Hill, Corps of En- 
gineers, has been awarded the Legion of 
Merit for his outstanding work as Chief 
of the Airfields Section, Detroit Engi- 
neer District. 


Chas. A. Mayer who 

is now with the As- 

phalt Institute, New 
York. 
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Construction Materials 
and Equipment 


Air Compressors 


1. LeRoi Portable compressors in sizes 
from 60 to 500 c.f.m., gasoline or Diesel 
powered on mountings to fit your special 
needs. Same manufacturer makes both 
compressor and engine. Complete bulletin. 
Write LeRoi Company, 1770 So. 68th St., 
Milwaukee 14, Wis. 

2. Jaeger air compressors, made in 
sizes 60 to 500 cu. ft.; trailer, truck, trac- 
tor and stationary mounted, gas, Diesel 
and electric power. Catalog and data. The 
Jaeger Machine Co., 400 Dublin Av., Co- 
lumbus 16, O. 


Bins and Batching Plants 


11. Good illustrations and useful data 
on all types of Heltzel Highway Bins, for 
truck mixer charging, bulk cement plants, 
enclosed bucket elevators, belt conveyors, 
etc. _— Steel Form & Iron Co., War- 
ren, 


Resurfacing Plants 

15. Portable Bituminous Mixers in 6 
to 14 ft. sizes for resurfacing and mainte- 
nance. Issued by The Jaeger Machine Co., 
400 Dublin Ave., Columbus 16, Ohio. 


16. Moto-paver is a new type self-con- 
tained travelling “a plant having a 
capacity of 100 to 120 tons per hour. A 
novel spreading and laying device per- 
mits quick change to various road widths 
and crown conditions and _ thicknesses. 
Write Hetherington & Berner, 729 Ken- 
tucky Ave., Indianapolis 7, Ind. for Bul- 
letin MP46 which gives full descriptions 
and specifications. 


Concrete, Early Strength 


38. 64-page manual tells how to speed 
concreting, to secure high early strength 
and greater workability at temperatures 
either below or above freezing. 60 photos, 
charts, graphs and tables. Calcium Chlo- 
te a. Penobscot Building, Detroit 

4 ch. 


Concrete, More Durable 


50. How cement dispersion assures 
improved concrete with impressive econo- 
mies in initial construction costs and 
maintenance costs. Manual from The Mas- 
ter Builders Co., 7016 Euclid Ave., Cleve- 
land 3, Ohio. 


Drainage Products 


70. Standard coorur ued Eee, perfor- 
ated pipe and MULTI-PLA Pipe and 
arches — for culverts, sewers, subdrains, 
cattlepasses and other uses. 48-page book- 
et, No. 12. Armco Drainage Products As- 
sociation, Middletown, Ohio. 


_ 72. New data on clay pipe is contained 
in literature offered by National Clay Pipe 
Manufacturers Inc. Address them at 111 
W. Washington St., Chicago 2, Il. 


Generators 


80. Completely new line of portable 
Gasoline-Engine-Driven AC or DC Genera- 
tors described in new Bulletin L-406. New 
models. New, wider uses. Many special fea- 
tures. Uses include battery charging, emer- 
gency standby, etc. Address: Homelite 
Corp., Port Chester, N. Y. 


Graders, Patrol 


98. The Austin-Western 99M Power 
Grader with its powerful all wheel drive 
handles difficult jobs with economy and 
efficiency; and does better work on grad- 
ing, ditching, scarifying, snow ploughing, 
loading, mixing, bulldozing, shoulder 


Readers’ Service 
Department 


These booklets are FREE but distribution is restricted 
to thosé actively engaged in engineering or con- 
struction. Use the coupon or write the manufacturer 
direct, mentioning PUBLIC WORKS 








trenching and backsloping. Write for Bul- 
_ 1946. Austin-Western Co., Aurora, 


Joints, Expansion 

102. Para-Plastic hot-poured rubber 
joint sealing compounds and Asphalt, 
Fibre, Cork, Cork-Rubber, Sponge Rubber 
and Waterstop expansion joints are de- 
scribed and ustrated. Write Servicised 
Products Corporation, 6051 W. 65th 
Chicago 38, for a copy. 


Memorial Plaques 

106. Honor rolls, memorials, sculp- 
tured bas-reliefs, . tablets, name 
plates and letters of bronze are illustrated 
and described in folder sent on request to 
Architectural Bronze & Aluminum Corp., 
2342 W. Belmont Ave., Chicago 18, Tl. 


Mud-Jack Method 


107. How the Mud-Jack Method for 
raising concrete curb, tter, walls and 
streets solves problems of that kind quick- 
ly and economically without the usual cost 
of time-consuming reconstruction activi- 
ties—a new bulletin by Koehring Company, 
on West Concordia Ave., Milwaukee 10, 
Wis. 


Paving Breakers 

110. Powerful self-contained gasoline 
hammers illustrated. Used as paving break- 
ers and spike drivers. Easily portable, eco- 
— Write Syntron Co., Box 220, Homer 
City, Pa. 


Paving Materials, Bituminous 

111. New “Tarvia Manual” is packed 
with useful data on how to build and 
maintain roads with Tarvia. Each step is 
illustrated with excellent action pictures, 
64 pp. 103 illus. Write to The Barrett Div., 
40 Rector St., New York 6, N. Y. 


Piling, Steel 

112. Illustrated descriptions of both 
standard and interlock corrugated steel 
sheet piling of minimum weight, maxi- 
mum strength, ease of handling with 
methods of installation are contained in 
a booklet. If you have a job involving pil- 
ing write Caine Steel Co., 1820 N. Central 
Ave., Chicago 39, Tl. 


Pumps 

117. New brochure by Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 
plete line. Covers heavy duty and standard 
duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 

121. “Sure prime” portable pumps—the 
full line—describing certain special features 
for all-weather service, are described _ in 
Catalog P-45, to be had by writing The 
Jaeger Machine Co., Columbus, Ohio. 


(SCevessesccccessesecosessacssacy 


Readers’ Service Dept., PUBLIC WORKS 
310 East 45th St., NEW YORK 17, N. Y. 
Please send me without obligation the following booklets listed in your READERS 


SERVES TICTION ook. ccccscccecs , 
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_ 122. Just out, new pump Bulletin 1-501 
giving latest illustrated data on Homelite 
Gasoline-Engine-Driven self-priming por- 
table pumps. Information of great value to 
all pump buyers and users. Address: Home- 
lite Corp., Port Chester, N. Y. 


Road Building and Maintenance 


126. Two _and Four Whee) Scrapers, 
Bulldozers, Tamping Rollers, Winches, 
Hoists and Repair Towers are subject of 
special bulletins issued by Gar Wood In- 
dustries, 7924 Riopelle St., Detroit 11, Mich. 


128. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam and 
housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by Galion Iron 
Works & Mfg. Co., Galion, Ohio. 


130. BG Maintainer, a powerful speedy, 
low-priced machine for light road mainte- 
nance. Write for folder, Huber Mfg. Co., 
Marion, Ohio. 


141. Three-Wheel and Tandem Rol- 
lers, 5 to 8-ton and 10 & 12 ton sizes: also 
variable weight tandem roller for new 
highway surfacing and old road condi- 
tioning. Huber Mfg. Co., Marion Ohio. 


Soil Stabilization 


150. “High-Service, Low Cost Roads” 
sets forth the principles and advantages 
of road surface stabilization with calcium 
chloride. Complete, interesting and well 
illustrated, 34 pages. Sent by Solvay Sales 
Corp., 40 Rector St., New York 6, N. Y. 


152. Complete information dealing 
with Calcium Chloride Stabilized Roads. 
Contains many charts, tables and useful 
information. Write Columbia Chemical 
Div., Pittsburgh Plate Glass Co., Grant 
Blidg., Pittsburgh 19, Pa. 


154. “Soil Stabilization with Tarvia’”’ 
—An_ illustrated booklet describing the 
steps in the stabilization of roadway soil 
with Tarvia will be mailed on request by 
The Barrett Division, 40 Rector St., New 
York 6, N. Y. 


Spreader 


187. Mix-in Place Roadbuilders, Bitu- 
minous Pavers, Concrete Bituminous Fin- 
ishers. Adjustable Spreaders, Forms, etc. 
—4 complete catalogs in one cover, issued 
by The Jaeger Machine Company, 400 
Dublin Ave., Columbus 16, Ohio. 


Surface Consolidation and Maintenance 


188. How sub-soils can be conditioned 
to resist softening and frost-action; how 
surfacing can be consolidated to provide 
smooth all-weather riding surfaces; how 
they can be maintained so as to prevent 
disintegration and gravel loss. Write the 
Calcium Chloride Association, Penobscot 
aaa Detroit 26, Mich., for Bulletin No. 


Tractors 


* 190. International Diesel Tractors are 

described and many uses mentioned in 48- 

page catalog. Write International Harves- 

. 7 180 North Michigan Ave., Chicago 
11. 


192. Little Giant Tractor Sweepers for 
streets are described in illustrated bulletin. 
Especially designed to meet the needs of 
smaller cities and towns. Address: Little 
Giant Products, Inc., 1554 N. Adams St., 
Peoria 3, Il. 
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Winches 

200. 1-, 2-, 5-Ton Little Giant Hand 
Winches take the labor out of any heavy 
operation, Outstanding design and construc- 
tion. Address: Little Giant Products, Inc., 
Peoria 3, Ill. 


Maintenance Equipment 

290. “Blacktop Road Maintenance and 
Construction Equipment” — Asphalt and 
tar kettles, flue type kettles, spray attach- 
ments, tool heaters, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance. 
Write for Catalog R. Littleford Bros., Inc.. 
452 East Pearl St., Cincinnati 2. Ohio. 


Snow Fighting 


Snow Plows 

350. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 144 up 
to 8 tons capacity. Interchangeable with 
V Sno-Plow. Features, specifications and 
method of attaching. Frink Sno-Plows, Inc., 
Clayton, 1000 Islands, N. Y. 


lee Control 

354. Ice Prevention on Highways. 
Streets. and Airport Runways with Ster- 
ling Poe ow Action” Rock Salt. An illus- 
trated bulletin issued by International Salt 
Co., Inc., Scranton. Pa. 

355. Cinder spreaders efficient at sub- 
zero temperatures are described in new 
catalog just out. Gives details special fea- 
tures, various capacities. Address Baugh- 
man Mfg. Co., Inc., Jerseyville, Il. 


Sanitary Engineering 


Activation 

356. Stuart-Brumley Corp. offers up- 
to-date bulletins on Alum, Blackalum, and 
new electronic coagulator. Address: Stuart- 
Brumley Corp., 516 N. Charles St., Balti- 
more 1, Md. 


Air Release Valves 

357. Automatic Air Release Valves for 
water, sewage and industrial uses are 
described and illustrated in new catalog 
issued by Simplex Valve & Meter Co., 6750 
Upland St., Philadelphia 42, Pa. 


Ahalysis of Water 

360. “Methods of or Water for 
Municipal and Industrial Use” is an ex- 
cellent 94 page booklet with many useful 
tables and formulas. Sent on request by 
Solvay Sales Corp., 40 Rector St., New 
York 6, N. Y. 


Activation and Aeration 


367. A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plants. Covers permeability, porosity, 
pore size and pressure loss data, with 
curves. Also information on installations, 
with sketches and pictures, specifications, 
methods of cleaning and studies in perme- 
ability, 20 pp. illustrated. Sent on request 
to Norton SScepany, Worcester 6, Mass. 


tary 
p~ B are illustrated and described in 


Bodies, Refuse 
375. Gar Wood special bodies for sani- 
refuse collection and for street sprink- 
a new 
catalog by Gar Wood Industries. 
7924 Riopelle St., Detroit, Mich. 


Cleaning Sewers with Own Forces 


386. 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
culverts with its own forces using the up- 
to-date Flexible Sewer Rod equipment. 
Milustrates and describes all necessary 
equipment. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
Angeles 34, Calif. f 


Cleaning Water Mains 


388. Literature on Flexible method of 
cleaning water mains any size from 2” to 
72”, giving full details and list of nearest 
representatives in all parts of country. Ad- 
dress: Flexible Underground Pipe Cleaning 
Co., 9059 Venice Bivd., Los Angeles, Calif. 


Corrosion Prevention, Water Tanks 


389. For all water tank maintenance 
troubles, whether the need is for repairs, 
neater. welding, or cleaning, get latest 
iterature of Chicago Tank and Bridge Co., 


618 Empire Bldg., Rockford, Il. 


Corrosion Resistant Metal 

391. “Everdur Metal’’ is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. The American 
Brass Company, 25 Broadway, New York. 


Diesel Engines 

393. Small Diesel engines—down to 
334 HP The only stationary Diesel that 
is air-cooled. For full details on this revo- 
lutionary engine for municipal service 
write R. H. Sheppard Co., 150 Middle St.. 
Hanover, Pa. 


394. “Blue Streak” engines for 425 
and 495 hp are described in Bulletin No. 
S 329; also Bulletins SA 341 and 342 for 
small and medium power service. Write 
Climax Engineering Co., 111 W. Monroe 
St., Chicago, Ml. a 


Feeders, Chlorine, Ammonia and Chemical 


397. Everson SterElators. Bulletins 
1063, 1066, 708 and others describe this de- 
vice for measuring, mixing and feeding 
chlorine or other gases in solution. Capaci- 
ties range, from 14 Ib. to 2,000 lb. of gas per 
24 hours. Address: Everson Manufacturing 
Co., 214 W. Huron St., Chicago 10, Il. 


398. There is a new 16-page illustrated 
booklet on accurate chemical feeding, de- 
scribing the Var-I-Feeder, which every 
waterworks, sewage works and swimming 
pool man will want a copy of. For your§, 
just address: Chemical Feeders Division, 
Morse Boulger Destructor Co., 205 East 
42nd St., New York 17. 


399. Feeders of all types including 
Hypochlorinators, Reagent Feeders, Dry 
Chemical Feeders, Chlorinators and Am- 
moniators for feeding all of the usual 
chemicals used in sanitation practice— 
manufactured by Wallace & Tiernan Co., 
Newark 1, N. J. 
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400. For chlorinating water supplies, 
sewage plants, swimming pools and feed- 
ing practically any chemical in sani- 
tation treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable. 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. % 96 Codding 
St., Providence 1, R. I. 

401. Gravimetric Feeder, Loss - in - 
weight type, measures and feeds dry or 
liquid materials Led weight. Illustrated 
bulletin. Omega achine Co., Inc., 96 
Codding St., Providence 1, R. T 

402. Get latest booklet on “Pulsafeed- 
ers” for rigid automatic control of chemical 
feeds. Positive displacement pump type. 
Piston does not come in contact with the 
chemical. Adress: Lapp Insulator Co., Pul- 
safeeder Division, Le Roy, N. Y 


Filters, Sludge 

403. For bulletins on Vacuum Filters 
for dewatering primary, activated, digest- 
ed or chemical sludge, write The Conkey 
+ Lexington Ave., New York 17, 


Fire Hydrants 

405. Specifications for standard AWWA 
fire hydrants with helpful instructions for 
ordering, installing, repairing, lengthening 
and using. Issued by M. & H. Valve & 
Fittings Co., Anniston, Ala. 

406. Large, handsome, fully illustrated 
catalog covering full line of fire hydrants, 
valves, ‘and kindred items. If you are in 
the market for them you will want this 
catalog. Address: Eddy Valve Co., Water- 
ford, N. Y. 

407. Hydrants and Valves. Catalog 
covers fire protection appliances, including 
hydrants, gates and check valves. Catalog 
also describes sluice gates, shear gates, and 
= mud, gate, check and foot valves. 
Address: Mueller Company, Chattanooga, 
Tenn. 

*408. Fire Hydrants. “Defender” hy- 
drants of 4” and 5” sizes with knuckle joint 
horizontally moving valve, easily removed 
for repair. Address: Rensselaer Valve Com- 
pany, Troy, N. Y. 


Flow Meters 

409. The primary devices for flow 
measurement—the orifice, the pitot tube, 
the venturi meter and others—and the 
application to them of the Simplex meter 
are described in a useful 24-page booklet 
(No. 300). Simplex Valve and Meter Co., 
6750 Upland St., Philadelphia 42, Pa. 


Gas Engines 

411. For information on the use of 
Climax engines with sewage gas for de- 
veloping power around the sewage plant 
write Climax Engineering Co., 111 W. 
Monroe St., Chicago, Tl. 


Gas Holders 

412. A 16-page bulletin gives detailed 
information on the development of cor- 
rosion—and how to combat it—in gas 
holders. A copy will be mailed on request 
to The Stacey Bros. Gas Construction Com- 
pany, 5535 Vine St., Cincinnati 16, Ohio. 


Gates, Valves, Hydrants 

414. Gate Valves. Double disc bronze 
mounted, sizes 2” to 72”, hand, hydraulic, 
electric or pneumatic operating, rising or 
non-rising stem. Bulletin X. Address: Rens- 
selaer Valve Co., Troy, N. Y. 





ANTHRAFILT 


A Filter Medium 
For All Purposes 


ANTHRACITE EQUIPMENT CORP. 
101 Park Ave., New York 17 


All correspondence regarding sales and 
addressed to: 


engineering should be 


PALMER FILTER EQUIPMENT CO. 


822 E. 8th ST. 
Engineers and Sales 


Agents 





ERIE, PA 





A great help 
in working up plans 
for sewage disposal 


This Manval describes every type of 
equipment and material available 
for use in sewage disposal and 
sewer construction. Used by lead- 
ing Sanitary Engineers everywhere 
when preparing plans. it is the 
standard source of unbiased in- 
formation. If you don’t have a copy 
of the 1945 edition, write today for 
information on how to obtain one. L 


PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 








The Manual of 
SEWAGE DISPOSAL 
EQUIPMENT 


and Sewer Construction 
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Generating Sets, Diesel 

420. Le Roi engine-generator units for 
operating on ‘“‘no cost” sewage gas are fully 
descri and illustrated in new bulletins 
now available. Address Le Roi Co., 1726 S. 
68th St., Milwaukee 14, Wis. 


Laboratory Equipment 

423. pH and Chlorine Control. A dis- 
cussion of pH control and description of 
comparators, chlorimeters and similar de- 
vices. An 80-page booklet, W. A. Taylor & 
Co., 7301 York Road, Baltimore 4, Md. 


leak and Pipe Location 


426. Leak Locators. Again available to 
waterworks superintendents, the Globe line 
of leak locators, dipping needles and pipe 
finders. Several leafiets describing the orig- 
inal Geophone leak locator, Little Wonder 
pipe phone, and the Magnetite pions 

eedle. Globe Phone Mfg. Corp., Reading, 


427, For tracing buried pipes and find- 
ing hidden leaks get detail of Allen-Howe 
Leak Detectors, Pipe Locators, Dipping 
Needle and Pipe Phones. Write Allen-Howe 
— Corp., 150 Main St., Peabody, 

ass. 


Manhole Covers and Inlets 

429. Street, sewer and water castings 
in various styles, sizes and weights. Man- 
hole covers, water meter covers, adjustable 
curb inlets, gutter crossing plates, valve 
and lamphole covers, ventilators, etc. De- 
scribed in catalog issued by South Bend 
Foundry Co., Lafayette Boul, and Indiana 
Ave., South Bend 23, Ind. 


Meter Setting and Testing 


431. The most complete catalog we 
have seen on setting and testing equipment 
for water meters—exquisitely printed and 
illustrated 48-page booklet you should have 
a copy of. Ask Ford Meter Box Co., 
Wabash, Ind. 


Meters, Venturi 


432. New bulletin illustrates Builders 
Air Relay system for liquids containing 
suspended solids like sewage. Eliminates 
corrosion, clogged pipes, etc. “The Selec- 
tion of Main Line Meters,” a highly in- 
formative and useful presentation, de- 
scribes forms of differential producers and 
quickly solves typical problems with the 
use of ~— charts. Write Builders- 
se ne., 9 Codding Si., Providence 


Pipe, Cast Iron 


_ 436. Handbook of Universal Cast Iron 
Pipe and Fittings, pocket size. 104 pages, 
illustrated, including 14 pages of useful 
reference tables and data. Sent by The 
Central Foundry Co., 386 Fourth Ave., 
New York 16, New York. 


437. Cast iron pi and fittings for 
water, gas, sewer and industrial service. 
Super - deLavaud_ centrifugally - cast and 
pit-cast pipe. Bell-and-spigot, U. S. Joint, 
flanged or flexible joints can be furnished 
to suit requirements. Write U. S. Pipe and 
Foundry Co., Burlington, N. J 


438. “Cast Iron Pipe and Fittings” is 
a well illustrated 44 page catalog giving 
full specifications for their complete line 
of Sand Spun Centrifugal Pipe, Fire 
Hydrants, Gate Valves, Special Castings, 
etc. Will be sent promptly by R. D. Wood 
Co., Public Ledger Building, Independence 
Square. Philadelphia 5, Pa. 


Pipe, Lock Joint 

442. Lock Joint Reinforced Concrete 
Sewer Pipe, Pressure Pipe, Culvert Pipe, 
Centrifugal Pipe and Subaqueous Pipe is 
described and illustrated in bulletins avail- 
- from Lock Joint Pipe Co., Ampere. 


Pipe Pustier 


444. One-man-operated Hydraulic Pipe 
Pusher pushes pipe through ground under 
streets, sidewalks, lawns and other ob- 
stacles. Pays for itself in man hours saved 
on first few jobs. For complete facts and 
prices, ask for booklet S-117, Greenlee Too] 
Co., 2042 Columbia Ave., Rockford, IIl. 


Pipe, Transite 

445. Two new illustrated booklets, 
“Transite Pressure Pipe’’ and ‘“Transite 
Sewer Pipe” deal with methods of cutting 
costs of installation and maintenance of 
Pipe lines and summarize advantages re- 
sulting from use of Transite pipes. Sent 
promptly by Johns-Manville Corp., 22 East 
40th St., New York 16, N. Y. 


Pipe Joints, Sewer 

447. How to make a better sewer pipe 
joint of cement—tight, minimizing root in- 
trusion, better alignment of joint. Permits 
making joints in water-béaring trenches. 
General instructions issued by L. A. 
Weston, Adams, Mass. 


Pipe Joint Compounds 

449. Full information on ‘“Hydro-Tite” 
jointing compound for bell and spigot pipe, 
together with specifications, instructions; 
and illustrations both on it and “Fibrex”’ 
sanitary joint packing are contained in 
handsome 48-page booklet. Address: Hy- 
draulic Development Corp., 50 Church St., 
New York. 


450. The uses. of Tegul-Mineralead 
for bell and spigot pipe and G-K Sewer 
joint compound are described in a 16-page 
illustrated booklet issued by Atlas Mineral 
Products Co., Mertztown, Pa. Includes 
— tables for estimating quantities 
needed. 


Pumps and Well Water Systems 


454. Installation views and _ sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 
and including useful ——? data sec- 
tion. soa Shutter Screens for Gravel 
Wall Wells. Write for descriptive booklets. 
Advertising Dept., Layne & Bowler, Inc.. 
nen 186, Hollywood Station, Memphis 8, 

enn. ” 


455. Peerless deep well pumps in a 
variety of types, with oil or water lubri- 
cation and any power drive, to pump 
water from any depth. Write Peerless 
Pump Div., Food Machinery Corp., 301 W 
Ave. at 26th St., Los Angeles 31, Calif. 


456. Oil lubricated turbine pumps with 
open impellers. Five types of heads avail- 
able. Specifications and illustrations in 
new bulletin 6930M-2 issued by Fairbanks, 
Morse & Co., 600 So. Michigan Ave., Chi- 
cago 5, Il. : 


457. Centrifugal Pumps of various de- 
signs—single-stage, double-suction, split 
casing; single-stage single-suction; two- 
stage opposed impeller; three-stage; high- 
pressure; fire pumps; close-coupled. A 
bulletin for each type. Peerless Pump Div., 
Food Machinery Corp., Quincy, Il 


458. Performance data and _ illustra- 
tions on all kinds of pumps for all uses. 
Address: American Well Works, Aurora, Il. 


Rubbish Collection 


459. For saving trucks, labor, and 
time in city rubbish collection get details 
of the new Dumpster-Kolector described 
in literature just published by Dempster 
Brothers, Inc., Knoxville 17, Tenn. 


Screens 


460. Be assured of uninterrupted, con- 
stant automatic removal of screenings. 
Folder 1587 tells how. Gives some of the 
outstanding advantages of “Straightline 
Bar Screens” (Vertical and_ inclined 
types). Link-Belt Co., 2045 W. Hunting 
Park Ave., Philadelphia 40, Pa. 


Sludge Drying and Incineration 


462. “Disposal of Community Refuse 
by Incineration” is a handsome 34-page 
booklet that discusses incineration from a 
commonsense standpoint. Illustrated by 


numerous photos of typical installations - 


and includes diagrammatic outlines of va- 
rious plant designs. Write Morse Boulger 
Destructor Co., 207-P East 42nd St., New 
York 17, N. Y:. 


463. Recuperator tubes made from 
Silicon Carbide and “Fireclay’” Corebust- 
ers for maximum efficiency are described 
and illustrated in bulletin No. 11 issued by 
Fitch Recuperator Co., Plainfield National 
‘Bank Bldg., Plainfield, N. J. 


Softening 


466. This folder explains the process 
of Zeolite water softening and describes 
and illustrates the full line of equipment 
for that purpose made by the Graver Tank 
& Mfg. Co., 332 So. Michigan Ave., Chicago 
4, Ill. Includes flow charts, tables and other 
valuable data. Write for a copy of this in- 
structive folder. 


467. Water Softening. The use of the 
Spaulding Precipitator to obtain maxi- 
mum efficiency and economy in water 
softening is described in a technical book- 
let. Permutit Co., 330 W. 42nd St., New 
York 18, N. Y. 
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Sprinkling Filters 

469. Desi data on prince filters 
of Separate Nozzle Field and Common 
Nozzle Field a as well as complete 
data on single and twin dosing tanks, and 
the various siphons used in them, for ap- 
portioning sewage to nozzles. Many time- 
saving charts and tables. Write Pacific 
Flush Tank Co., 4241 Ravenswood Ave., 
Chicago 13, Ill. 


Swimming Pools 


472. Data and complete information 
on swimming pool filters and recirculation 
plants; also on water filters and filtration 
equipment. For data, prices, plans, etc.., 
write Roberts Filter Mfg. Co., 640 Columbia 
Ave., Darby, Pa. 


Taste and Odor Control 


474. Technical pub. No. 207 issued by 
Wallace & Tiernan Co., Inc., Newark 1, 
N. J., describes in detail taste and odor 
control of water with BREAK-POINT 
Chlorination. Sent free to any operator 
requesting it. 


Treatment 


480. Booklet No. 1642 on Link-Belt 
Circuline Collectors cuntains veg See 
neering data and design details. og 
No. 1742 on Straightline Collectors, con- 
tains layout drawings, installation = 
tures and capacity tables. Ad Link- 
Belt Co., 2045 West Hunting Park Ave., 
Philadelphia 40, Pa. 


481. Water conditioning equipment 
illustrated and described in latest booklets 
from American Well Works, Aurora, Ill. 


482. “Sedimentation with Dorr Clari- 
fiers” is a complete 36-page illustrated 
catalog with useful ‘desi data. Ask The 
Dorr Company, 570 Lexington Ave., New 
York 22. N. Y. 


486. spose —— describes and 
illustrates the Dorrco ydro-Treator, a 
self-contained water treatment unit com- 
bining Flocculation, Sludge Thickening 
and Clarification. Reduces treatment time 
and lowers plant construction costs. The 
ag 4 >- 570 Lexington Ave., New York 


’ 


488. “Packaged” Sewage Treatment 
Plants specifically developed for small 
communities— 100 to 3,000 population. 
Write for full description and actual 
operating data for this type of plant. 
Chicago Pump Co., 2438 Wolfram St., Chi- 
cago 18, Ill. 


490. New bulletin fully describes and 
illustrates Hardinge sludge collectors for 
clarifiers, sludge concentration and skim- 
ming in both circular and rectangular 
tanks. Write Hardinge Company, Inc., 
York, Pa. 


Underdrains, Trickling Filter 


492. Illustrated bulletin describes the 
Natco Unifilter block of glazed, hard 
burned clay for underdraining filter beds. 
Write National Fireproofing Corp., Pitts- 
burg 12, Pa., for free copy. 


Water Treatment 


496. “Use of copper sulphate in water 
treatment plants” contains valuable data 
on chemicals, dosage, ete. Ferri-floc Fer- 
ric Sulphate—a new, valuable booklet on 
coagulation for water and sewage treat- 
ment plants. Write Tennessee Corporation, 
Atlanta 1, Ga. 


502. Alum for coagulation in both 
sewage and water plants is the subject of 
literature now available from General 
Chemical Company, 40 Rector St., New 
York 6, N. Y. 


503. Get your illustrated booklet now 
on Pittchlor, a high test calcium hypo- 
chlorite, containing minimum 70% of avail- 
able chlorine. Address, Pittsburgh Plate 
Glass Co., Columbia Chemical Div., 5th Ave. 
at Bellefield, Pittsburgh 13, Pa. 


Water Service Devices 


506. Data .on anti-freeze outdoor 
drinking fountains, hydrants, street wash- 
ers, etc., will be sent promptly on request 
to Murdock Mfg. & Supply Co., 426 Plum 
St., Cincinnati 2, Ohio. 








BUY FOR SERVICE 


Three Overshadowing Reasons Why Well- 
Informed Water Service Engineers Insist 


MURDOCK 


Appear on All Requests 
for Quotations on 


OUTDOOR WATER 
SERVICE DEVICES 


1. Trouble-free. 2. Low up- 
keep. 3. Do not freeze up. 


Have you a copy of Catalog 

“"L’’ in your files? Write The 

Murdock Mfg. & Sup. Co., 
Cincinnati 2, Ohio. 


ORINKING 
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Tayler Combination 
PH and Chlorine Com- 
parator. Contains 
Taylor -Enslow base 
and 3 to 8 pH color slides. 


Do your pH and chlorine testing 
THE EASIEST WAY! 


With Taylor Comparators you can make accu- 
rate pH or chlorine determinations in sixty 
seconds. Sets are small, light, durable, com- 


pletely portable and inexpensive. All Liquid 
Color Standards carry AN UNLIMITED 
GUARANTEE AGAINST FADING. 

One or’ two Taylor outfits such as the one 
illustrated above for pH and chlorine or the 
Water Analyzer for determining pH, chlorine, 
color, manganese, copper, fluoride, etc. are all 
that are necessary for any water or sewage 
plant. Whatever your needs... there’s a Tay- 
lor Outfit to do the job 

88-PAGE BOOK GIVES SOLUTIONS 


TO MANY PROBLEMS 
A REFERENCE BOOK—FREE. Pages 13, 
16 and 17, 32, 38 through 41, 47 through 49, 
58, 60 through 62 of “Modern pH and Chlo- 
rine Control’’ are of particular interest 
to sewerage and water works men... 
see your dealer, or write direct to— 


W. A. TAYLO co. 


RD. « BALTIMORE-4, MD 








PERSONAL NEWS 


W. J. Crouse, assistant. director of 
the Division of Rural Highways, Ken- 
tucky Department of Highways, has 
been promoted to District Engineer, 
with headquarters in Louisville. He suc- 
ceeds F. M. Gray who has been trans- 
ferred to the main office in Frankfort. 

Robinson Clay Products Co., has ap- 
pointed R. A. Ferreira resident man- 
ager for the Philadelphia area. 

Dresser Mfg. Div. has appointed 
Daniel J. Atwell as New England and 
New Jersey District Manager for Dress- 
er products for the water industry, with 
offices at 122 East 42nd St., N. Y. 


JOBS FOR ENGINEERS 


The job at the Marshalltown, Ia., 
sewage treatment plant was mentioned 
in the August issue. In addition to the 
salary mentioned ($300 to $350), the 
city will pay moving expenses and will 
furnish an automobile. Write T. R. 
Lovell, Superintendent Sewage Treat- 
ment, Marshalltown, Ia. 

A state university needs a professor 
or associate professor capable of taking 
responsible charge of teaching sanitary 
engineering. Location. mid-west. Write 
Col. Hardenbergh, this magazine. 

An association of clay sewer pipe 
manufacturers needs a good man to rep- 
resent them in the New York City area; 
good salary, somewhat dependent on 
qualifications. Write Benjamin Eisner, 
1105 Huntington Bank Bldg., Colum- 
bus, Ohio. 

Midwest manufacturer of sewage 
treatment, water purification and pump- 
ing equipment needs sales engineers 
with training in these fields; salary de- 
pendent on individual experience and 
ability ; also needs manufacturers’ agents 
in Iowa; New England; southern IlIli- 
nois; and other territories. Write Col. 
Hardenbergh, this magazine, who will 
forward all letters. 














POSITION WANTED 


Civil and Sanitary Engineer with 20 years 
experience in Municipal Engineering, Water and 
Sewage Treatment Plants, Water and Sewerage 
Systems, licensed as Engineer, and now employed 
with Municipal Waterworks, desires position as 
City Engineer or as Superintendent of Water 
Department, preferably in Southern States, but 
will consider other sections. Write Box PW 303 
c/o PUBLIC WORKS Magazine, 310 East 45th 
., N. ¥. C. 











WANTED 
MANUFACTURERS’ AGENTS 


Expanded operations of long-estab- 
lished nationally-known manufacturer 
present unusual opportunity for manu- 
facturers’ representatives in several 
desirable territories, in the sewage 
treatment, water purification and 
pumping equipment fields. Your ap- 
plication will be held in strictest con- 
fidence. Write or contact. 


HENRY H. TEPLITZ 


Advertising Agency 
185 N. WABASH AVE., CHICAGO 1, ILL. 
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THE BEST EQUIPMENT 
IS THE CHEAPEST 
IN THE LONG RUN... 





Outside Screw and Yoke 


Valve 


pas) > 





Dean Valve ~~ from power Valve with Bevel Gearing, grease case 
. d by- 
and by-pass 





Rensselaer List 90A Fire 
Hydrant 





List 340A Clearway Quiet Closing Check 
Tapping Sleeve and Valve Valve 





Hydraulically Operated 
Square Bottom Valve 





Air and Vacuum and Air Motor Operated Motor Operated 
Release Valve Gate Valve Floor Stand 


Write us for catalog showing complete line of water works equipment. 


RENSSELAER VALVE CO., TROY, NEW YORK 


BRANCH CFFICES 





ATLANTA, GA. LOS ANGELES, CALIF. PITTSBURGH, PA. 
17 Edgewood Ave., S.W. Subway Terminal Bldg. 2203 Oliver Bldg. 
BALA-CYNWYD, PA. MEMPHIS, TENN. SAN FRANCISCO, CALIF. 
725 Kenmare Road 519 Farnsworth Bldg. 115 Townsend St. 
CHICAGO, ILL. NEW YORK, N.Y. SEATTLE, WASH. 
53 West Jackson Blvd. 50 Church St. 1252 First Ave., South 
HAVERHILL, MASS. OKLAHOMA CITY, OKLA. WACO, TEXAS 
Haverhill National Bank Bldg. 817 Braniff Bidg. 206 Franklin Ave. Floor Stand 
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If an unfinished picture leaves you guessing, come to see 


us at the Nineteenth Annual Meeting of the Federation of 
Sewage Works Associations in Toronto on October 7th. 
We'd like to show you the rest of it — new W & T Chlorine 
Control Equipment to help make your job easier and to 
help chlorination give better-than-ever service whether 
you use it for effluent sterilization, odor control, sludge 
bulking, hydrogen sulfide elimination or 


other sewage plant needs. 


“The Only Safe Sewage is a Sterilized Sewage” 


WALLACE & TIERNAN 


COMPANY, INC. 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS 
NEWARK 1, NEW JERSEY © REPRESENTED IN PRINCIPAL CITIES 





